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PREFACE 


Tur present text-book has been prepared to meet a specific 
demand. There are many schools which, having outgrown certain 
now antiquated methods of teaching botany, find the best of the 
more recent text-books too difficult and comprehensive for practical 
use in an elementary course. The large number of subjects included 
in the modern high school course necessarily confines within narrow 
time limits the attention which can be devoted to any one branch. 
Thus, more than ever before, a careful selection and judicious ar- 
rangement as well as great simplicity and definiteness in presentation 
are all requisite to the practical success of any one course of study. 
This book offers (1) a series of laboratory exercises in the morphology 
and physiology of phanerogams, (2) directions for a practicable study 
of typical cryptogams, representing the chief groups from the lowest 
to the highest, and (3) a substantial body of information regarding 
the forms, activities, and relationships of plants and supplementing 
the laboratory studies. 

The practical exercises and experiments have been so chosen that 
schools with compound microscopes and expensive laboratory appa- 
ratus may have ample opportunity to employ to advantage their 
superior equipment. On the other hand, the needs of less fortunate 
schools, which possess as yet only simple microscopes and very limited 
apparatus, have been constantly borne in mind. Even when the 
eryptogams and certain anatomical features of the phanerogams are 
to be dealt with, much may be accomplished with the hand lens, and, 
where applicable at all, it is in an elementary course usually a better 
aid to clear comprehension of objects examined than the compound 
microscope. Furthermore, the experiments covering the fundamental 
principles of plant physiology have been so far as possible arranged 
in such a manner as to require only simple appliances. 

In arranging a scientific text-book it has been a common practice 
to interpolate directions for observation and experiment in the body 
of the text. In teaching, however, the writer has found this arrange- 
ment highly objectionable. Both laboratory work and class-room 
exercises suffer from it. Accordingly, in this book instructions for 
laboratory study are placed in divisions by themselves, preceding the 
related chapters of descriptive text. The pupil with his book open 
before him in the laboratory will, therefore, not here be confronted 
by pictures and statements constituting keys to the work which he 
should carry out independently. Although it is not intended that 
each laboratory chapter should of necessity be finished before the 
following chapter of text is taken up, the examination of the plants 
themselves should naturally be kept somewhat in advance of the 
recitations which summarize and complement the information gained 


from that study. 
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The descriptive text follows in the main the sequence of topics of 
Gray’s “ Lessons in Botany,” and certain parts of that book have been 
retained, as occasional paragraphs will show. In view of the relation 
of the present book to the “Lessons” as indicated on the title-page, 
the writer has felt free to adopt the phraseology of Dr. Gray wherever 
desired, without quotation marks. A considerable number of descrip- 
tive terms and definitions applied to the leaf and the flower have 
been taken from the “ Lessons,” being now placed apart, for the use 
of the classes making a somewhat detailed study of phanerogams in 
a systematic way. But the greater part of the descriptive text 
throughout is new, the chapters on cryptogams and on physiology 
being entirely so. 

In an endeayor to combine the best features of newer methods 
with the lucidity and definiteness which have given Dr. Gray’s text- 
books their extraordinary merit, the present book departs from its 
predecessor in paying.more attention to the life of plants, as con- 
trasted with mere form. The writer has aimed to give due promi- 
nence to function which underlies form, that is to physiology and the 
relations of plants to their surroundings. Yet while seeking properly 
to emphasize the ecological aspects of plant life, he believes that ecol- 
ogy should not be made the basis of elementary botany. It seems to 
him that a course should be built primarily upon a careful study of 
form, leading to some power of intelligent discrimination in morphol- 
ogy and of accurate description in the technical language of the 
science. Equally essential are certain perfectly definite principles of 
vegetable physiology. The core of any rational elementary course 
is thus believed to be concrete, embodied in precise and more or less 
technical language, and measurably endowed with a quality which 
some would with disfavor characterize as formalism. The writer be- 
lieves that the body of concrete instruction is not likely soon to be 
displaced by the less definite and as yet more tentative generalizations 
of the latest Ecology. 

The Appendix is an essential part of the book, but is primarily 
addressed to the teacher.~ It contains suggestions in regard to equip- 
ment, books, materials, experiments, and additional exercises, as well 
as pedagogical methods. 

The writer appreciates, and here takes occasion to acknowledge, 
the care with which Mr. C. E. Faxon and Mr. F. Schuyler Mathews 
have made many new drawings for this book. Thanks are due to the 
staff of the Gray Herbarium for aid in proof reading, especially to 
Miss M. A. Day, Librarian. The writer is deeply indebted for advice 
and criticism to Mr. William Orr, Principal of the High School, 
Springfield, Massachusetts. Above all, the writer would acknowledge 
his great obligation to Dr. B. L. Robinson, Asa Gray Professor of 
Systematic Botany in Harvard University. 


R. G, LEAVITT, 
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I. LABORATORY STUDIES OF SHEDS AND 
SHEDLINGS 


A seed comes to the ground, lodges in a crevice of the 
earth, is warmed by the sun and wet by the rain, and 
after a time a new plant, the seedling, appears. 


a. To what extent is the new plant already formed 
within the seed before germination begins ? 

b. What provision is made in the seed, in the way of 
food, for the growth of the seedling and its estab- 
lishment as an independent individual ? 

e. What internal processes at the time of germination 
may be detected by suitable experiments ? 

d. By what steps does the nascent plant (embryo) de- 
velop and attain to a life of self-support ? 


These are the general questions which the student is 
asked to answer for himself in the studies outlined in this 
chapter. ‘The first exercises deal with the seed before 
germination, and the later ones with the seedling, that is, 
with the germination of the embryo and subsequent 
events. 

THE SEED 


Exercises I. Tur Empryo: 11s Form AND CONDITION PREVIOUS 
TO GERMINATION 


Castor Bean. — Beginning at the smaller end of the seed, cut away 
the hard outer coat, or integument, without injuring the contents, or 
kernel. Run the point of a knife around the edge of the kernel, then 
split the halves apart. 

7 


8 STUDIES OF SEEDS AND SEEDLINGS 


Carefully remove for study the structures discovered within. Exam- 
ine them with the lens. Describe all parts of the kernel with included 
embryo. 

The substance surrounding the embryo is the albumen; the leaves 
are the cotyledons ; the axis, or stemlet upon which they are borne, is 
the caulicle. 

Draw: (1) The embryo separated from the albumen (x2).1 (2) A 
longitudinal section of the kernel cutting the cotyledons in halves ( x 3). 


White Lupine. — The parts all become visible on removing the seed 
coats and separating the well-marked halves of the seed. Note caulicle, 
cotyledons, and between the latter a third part, the plumule, of several 
diminutive members. Compare with the embryo of Castor Bean, 
noting striking differences. 

Draw the embryo with one cotyledon removed, so as to show the 
plumule (x3). 


Indian Corn.— Lying just beneath the surface of the grain is a 
roughly wedge-shaped body. Remove this, leaving the pasty portion 
—the albumen. In one face is a cleft. Pull this apart, exposing 
structures within. 

Study the embryo now in hand. A longitudinal section will help. 
In order to identify more surely the members of the embryo, study 
a.so a sprouted seed, in which root and plumule show plainly. The 
large single cotyledon is one feature to be especially noted. 

Compare and correlate all its different portions with the parts of 
the embryos of Castor Bean and Lupine. 

Draw surface and sectional views of the embryo to show the 
structure (xX 3). 

From the examples above answer the question, To what extent 
is the new plant already formed within the seed before germination 
begins ? 


Exercisse IJ. Tre Provision or Foop DESIGNED FOR THE 
EARLIEST GROWTH OF THE YOUNG PLANT 


1. Where is the nourishment stored? Answer this for Castor Bean, 
Lupine, and Indian Corn. In addition, examine seeds of the Four- 
o’clock, and others provided by the teacher. 

Longitudinal sections will generally show at once the location of the 
food store, whether outside the embryo, in which case the seed is said to 
be albuminous, or within the much swollen tissues of the nascent plant 
itself, when the seed is called exalbuminous, or lacking in albumen. 

Classify the seeds studied as albuminous or exalbuminous. 


This means the drawing is to be two times the size of nature. 
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In the Four-o’clock remove the integuments, and separate embryo 
and albumen carefully. 

Draw the food mass of Four-o’clock. Indicate by dotted lines the 
natural position of the embryo. Use the hand lens (x 3). . 

2. What substances constitute the food of the seedling? ‘The very 
numerous substances of which plants are composed are capable of 
being recognized by appropriate tests. A test consists of the treat- 
ment of the tissues with certain chemicals. The success of the test 
depends upon observing some change of appearance, as of color, known 
to be due to the action of the chemical employed upon the substance 
for which search is being made. 

Test for starch. —'Treat a piece of laundry starch with dilute iodine. 
Note the color imparted. Starch alone receives this lue from this 
reagent. Experiment upon the seeds supplied in order to determine 
which contain starch, and in what parts the starch, if found, is lodged. 
It may be necessary to pulverize or boil a part of the seed in some 
cases. : 

A second food material, of frequent occurrence in seeds. — Crush a 
whole kernel of Castor Bean. If this is done with the fingers, the 
characteristic feeling of the expressed liquid when the fingers are 
rubbed together shows the nature of the food material in question. 
Seeds of Flax and: of Cotton may be crushed out with the flat of a 
knife blade for the same substance. 

Other forms of reserve food matter. — Several of these are not readily 
discovered without chemical tests or microscopic examination. But a 
form occurring in the seeds of a number of plants of considerable 
economic importance is well seen in the date seed. Cut the “stone” 
of a date in halves transversely. Examine with the hand lens the 
small embryo lying crosswise of the seed. 

Note the toughness of the main bulk of the seed. It is not gritty, 
like the stone of a cherry, but hornlike. It is the albumen, dissolved 
during germination and used for the support of the seedling. 

From the studies in Exercise II answer the question, What provi- 
sion is made in the seed, in the way of food, for the growth of the 
seedling and its establishment as an independent individual ? 


THE SEEDLING. GERMINATION 


Exercise II]. Wuar INTERNAL Processes ARE DISCOVERABLE 
As THE Empryo Brains To Grow, AND GrowTH PROGRESSES ? 


Experiment 1.— Select seedlings of Bean in the first stages of germi- 
nation, the caulicles coming into view. Remove the seed coats. Drop 
a dozen of the denuded beans into a four-ounce or six-ounce bottle 
filled with water which has been recently boiled to drive off dissolved 


air, and allowed to cool. 


10 STUDIES OF SEEDS AND SEEDLINGS 


The cork, pierced by two glass tubes that penetrate a quarter of an 
inch or so beyond the inner surface, should be put in with care to 
exclude even the smallest bubbles of air; and the water should rise to 
fill the tubes completely as the cork is pushed in. Place the fingers 
tightly over the glass tubes and invert the bottle. Stand it mouth 
down in a dish of water (e.g.a tumbler). Be sure no air is present in 
the bottle. 

Displace the water in the bottle by hydrogen gas. Lead the hydro- 
gen from the flask into the bottle only after all air has been driven 
off in the flask. Allow the apparatus to stand as now adjusted in 
some situation favorable to the growth of the beans. 

Beside it place a quite similar arrangement, also with sprouted 
beans, but let this one contain air in place of hydrogen. 

Make full notes of the preparation and conditions of this experi- 
ment. Several days may be required for the result to be plainly 
seen. Thereafter finish the notes on the experiment. 

In this exercise hydrogen, a harmless gas, is used to give an 
atmosphere devoid of oxygen. The second jar, filled with air, has of 
course a supply of the latter gas. What is your inference concerning 
the presence of oxygen? 


Experiment 2.— In a fruit jar one-third full of sprouting corn place 
a small beaker of limewater.- Cover the jar tightly. Another beaker 
with like contents is to be placed in an empty jar beside the first, and 
this jar likewise closely covered. After an interval of from one to 
seyeral hours observe the appearance of the liquid in both beakers. 
Note any difference. 

Take a small beaker of fresh limewater. Breathe gently upon it 
till a change is produced. This action of one’s breath upon limewater 
has what bearing in explaining the effect observed in the jar of sprout- 
ipg corn? . What is the object of the second jar and beaker? 

Experiments 1 and 2 will enable the student to infer — 

(1) Whether the atmosphere supplies anything more than moisture 
to the germinating plant; (2) Whether the plant gives back anything 
into the atmosphere. 

What action necessary to the life of animals does this double pro- 
cess in growing plants resemble? 


Experiment 3.— Having removed the beaker from the jar of seed- 
lings used in the previous experiment, tie a cloth over the mouth of 
the jar. Near by lay a thermometer. When the mercury column has 
become stationary, note the reading accurately (without handling the 
bulb), and passing the instrument through a small hole in the cloth, 
insert its bulb amongst the seedlings. 

Within five or ten minutes observe with exactness the temperature 
of the seedlings. Is it higher or lower than that of the room? 
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The jar must not stand in direct sunlight, the effect of which 
would be to render the contents warmer than the room. 

It would be well to find by means of another thermometer whether 
the temperature outside the jar changes in the same direction equally, 
during the time of observation. < 

Is there any connection between the activity of the seedlings, 
detected by Experiments 1 and 2, and their heat condition indicated 
by the thermometer in Experiment 3? . 


Exercise IV. Inrruence or TEMPERATURE ON GERMINATION 


Experiment 4. — Take 100 seeds of Bean, 100 grains of Indian Corn, 
and 100 grains of Wheat. Soak all the seeds for twenty-four hours in 
water. Note the change or changes produced. 

The seeds of each kind are then to be divided into two sets of 50 
each. Place one set of each kind in a suitable receptacle, where they 
will be kept moist, but not covered with water (e.g. place between 
layers of wet blotting paper, or in moist cotton, or in wet sphagnum 
moss, the receptacle being closed to prevent evaporation). Put the 
receptacle in a warm place where the temperature will be as nearly 
75° Fahr. as possible. Treat the other sets in like manner, but expose 
to a low temperature — but, of course, above freezing. Each day 
record in a table the number of seeds of each kind that have 
sprouted. What is your inference concerning the infuence of tem- 
perature ? 


Exercise V. DrirecTION oF GrowtH oF PLUMULE AND RoorLerT 


Experiment 5.— By achance position of the seed in the soil the nas- 
cent root, or radicle, on emerging may have its tip directed toward any 
point but the right one. Ascertain as follows how an inverted seedling 
behaves. Fit a double roll of blotting paper into a beaker. Moisten. 
. Between the paper and the glass place seedlings, well sprouted, with 
the roots pointing upward, the plumules downward. They are held 
in place by the pressure of the paper. But if some of the seeds are 
large, —like the Lupine, — tuck wads of cotton in on either side to 
support the radicle, and prevent it from falling or bending over. 

Pour a little water into the beaker. This, soaking up on the blot- 
ting paper, will keep the seedlings moist. Cover the beaker to pre- 
vent drying up. Draw some of the seedlings well enough to record 
their positions. After two or three days examine and draw again. 

Record the preparation and results of this experiment. Is there 
indicated anything which might be termed sensitiveness, together 
with active growth toward or away from the direction of gravity? 

Or are the affected parts simply bent by their own weight? 
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Exercise VI. Tue DEVELOPMENT OF THE SEEDLING 


Experiment 6.— An exceedingly important change undergone by 
the seedling as it comes out of the soil or the seed into the light, 
may easily be overlooked. In order to single out this effect from 
others observed in the course of the young plant’s development, next 
to be studied, germinate some seeds in the dark, and let the seedlings 
develop quite away from the influence of light. Their increase of size 
and the succession of parts will be much like that of ordinary seedlings, 
and their appearance similar except in the one vital particular —a 
characteristic of plants so commonplace that it is hard to realize its 
true importance. 

In the course of the studies below let the above seedlings, and per- 
haps others grown in very dim light, be compared with those grown 
in full light. . 


Turning now to the general development of the seedling, the 
student should consider afresh that in the buried seed there is a 
nascent plant, and that at the start it is confronted by a complicated 
problem. In many cases the very first difficulty is how to escape from 
the wrappings of the seed itself. After that there is the question how, 
through growth from a very limited food supply, on the one hand to 
reach the air and spread a small crown of leaves, and on the other to 
establish connection with the soil. 

Germinate seeds of Squash, Onion, White Lupine, Pea, and Morn- 
ing Glory, to various stages. Write notes along the lines indicated 
below, and illustrate by drawings. 

1. Any special methods of getting free from seed coats. 

2. Whether the cotyledons are raised out of the ground or not. 

3. The mode of extracting cotyledons or plumule from the soil. 

4. Whether the cotyledons serve as food sacs, as foliage leaves, or 
as both. 

5. In which cases the plumule develops early, in which late; 
reasons. 

6. In albuminous seeds, what organ of the embryo acts to absorb 
the albumen. 

On points calling for individual judgment rather than statement of 


facts, let the opinion formed by the pupil be expressed distinctly as 
such, 


Supplementary Topics for Investigation (optional) 


1. The rudimentary embryos of orchids. Material, seeds of native 
or greenhouse plants. Polyembryony of Spiranthes cernua. 

2. Embryos of certain Conifers. Pinus Lambertiana, P. pinea, or 
even smaller seeded species for the seeds. Larix Americana (Hack- 
matack) and Picea excelsa (Norway Spruce) for germination. 
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3. The dependence of seedlings ‘upon the nourishment in the 
cotyledons. Compare the growth of entire plantlets with that of 
plantlets deprived of one or both cotyledons. 

4. To what size will the food store of the seed, with the addition 
of water alone, bring the seedling? Exclude light; for in darkness 
the seedling can make no new food. Sprout several kinds of seeds, 
choosing a variety as regards the amount of albumen or size of the 
embryo. Tie mosquito netting loosely over the mouth of a dish, and 
fill the dish with water until it touches the netting, upon which place 
the sprouted seeds with the radicles going down into the water. 
Report the results, and illustrate with the plants grown. 

Investigations 3 and 4 may be made at home. 


Divisions of the Vegetable Kingdom. ‘The Course of Study 


One has but to draw upon his everyday observation to 
realize how varied is the plant realm. There are such 
diverse types as the trees and herbs that we see every- 
where about us, the ferns, the mosses, the molds and 
toadstools, and the seaweeds. These differ so widely 
from one another that at first sight there seems to be 
little upon which one could base any notion of a common 
relationship. 

Nevertheless, the multitude of forms have been brought 
together into comparatively few grand divisions, and close 
study has revealed a considerable measure of agreement 
running through the whole series. We may reasonably 
suppose that all plants are of one stock, and that the 
higher groups have sprung from forms resembling the 
lower. 

In his present work the student is concerned with but 
one type, the highest of all, that of the FLowrrina 
PLANTS, or PHANEROGAMS. It comprises nearly all 
the plants of large size, and by far the greater part 
of those which are useful to mankind —the forests, 
the grasses, the grains, the fruits, the fiber plants, — 
those that at present make the earth green and hab- 
itable. 

All the lower plants of diverse sorts, from the ferns 
downward, are termed FLOWERLESS PLANTS, or CRYPTO- 
GAMSs. They are reserved for the latter part of the course. 
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Phanerogams and Cryptogams have much in common, 
as has just been stated: the highest Cryptogams closely 
resemble the lowest Phanerogams. Yet the latter, as a 
whole, form a well-marked group by themselves. One 
mark of distinction may be stated thus : — 

Phanerogamous plants grow from seed and bear flowers 
destined to the produetion of seed. By many recent 
authorities they have been termed Seed Plants, or Sper- 
matophytes; and this designation is more significant than 
the earlier and commoner one of flowering plants. 

The reproduction of Cryptogams is carried on by means 
of spores, bodies very much smaller and simpler than the 
smallest and most rudimentary seed. ‘The spores contain 
no ready-formed plants. They go through a series of 
changes, quite unlike anything to be observed in the 
germination of seeds, before the form of the plant which 
gave rise to them is reproduced. The pollen of flowering 
plants, which must be familiar even to those who have 
paid little or no attention to plant structure, closely 
resembles the spores of the flowerless plants. This may 
enable one to see, at a single glance, the wide difference 
between spores and seeds. 


The Members of a Complete Plant 


- The seedlings studied in the last Exercise were com- 
plete plants. They were provided with all necessary 
organs of vegetation. All phanerogamous plants con- 
sist of (1) root, and (2) shoot; the shoot consisting of 
(a) stem, and (6) leaf. It is true that some excep- 
tional plants, in maturity, lack leaves, or lack roots. 
These exceptions are few. The parts of the phanerogams 
studied are to be assigned to root, stem, or leaf. Let 
it be understood that when in the studies on flowering 
plants the question is asked, “ What is the morphology, 
or nature, of this part?” this is equivalent to asking, 


“Is the part in question of the nature of root, or of 
stem, or of leaf?” 
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II. SHEDS AND SHEDLINGS 


1. The seed carries within it a minute plant. The seed 
originates in the flower, within an often globular or pod- 
like structure (Fig. 1), which, 


though generally the least Sy h 
conspicuous of the floral © SYZ4 
organs, may have attracted 3 uy Bud 
the student’s attention on WQ yo 
account of its central posi- ENO 
tion and peculiar form. This oh I [ 


receptacle may contain a ar Li 
very great number of the AN » p 
rudiments of the future i) 


seeds, or only a few, or even 
only one; and may be the 


d4yvax Seed vessel 
=o 


1. Central portion of one 
of the flowers of 
Hermannia Tex- 
ana, showing the 2. Buds, flowers, and ripened seed vessels 
seed rudiments. (fruit) of Hermannia Texana. 


sole seed-bearing part, or one of several in the same 
flower. After the floral leaves with their wide expanse 
and bright colors have performed the part they play in 
the life of the flower, and have fallen away, this seed 
receptacle enters upon a new period of its history. It 
grows, often vigorously, and through alteration of form 
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and texture approaches nearer and nearer to its final con- 
dition of fruit (Figs. 2, 3). 

2. The seed rudiments meanwhile undergo fundamen- 
tal changes: the embryonic plants are formed, seed coats 


3. a, the fruit, or matured form of the central organ of the flower 
(Fig. 1), cut across to show the seeds; b, a seed, magnified; c, a 
section of the seed; d, the embryo removed from the seed. 

develop, fitted to secure the dispersal of the seeds far and 
wide, or to protect the embryo, and a store of food for 
‘rearing the young plant to a certain stage is provided 
(Fig. 3). 

3. At length, when the seed is fully ready for its 
mission, the now ripened fruit falls to the ground and 
decays, liberating the seeds, or is borne away by currents 
of wind or water, or by animals. Or, remaining on its stem, 
it either opens (Fig. 3), allowing the seeds to be scattered 
by a variety of agencies, or in a 
number of cases bursts, forcibly 
ejecting the seeds from their 
receptacle. 

4. The primitive plant, or em- 
bryo, inclosed in the seed, may be 
so rudimentary that it shows no 
distinction of organs. Such a case 
is furnished by Orchids, epiphyt- 

ic! upon trees in tropical forests. 
4. sa of an Orchid, with ‘Their flowers are often large; but 
oose, buoyant coat, and 

a rudimentary embryo the extremely numerous seeds are 

(magnified). of the smallest size, and of the 


! Epiphytes grow upon, but derive no sustenance from, other plants. 
Parasites live at the expense of their hosts. 


tet os 
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simplest structure throughout (Fig. 4). Floating through 
the air like chaff, they are borne to situations suited to 
the life habit of these plants. ‘The very much reduced 
embryo is a minute rounded body with no sign of leaf 
and stem appearing until germination has considerably 
advanced. . Sef 

5. But every well-developed embryo consists essentially 
of a nascent axis, or stem, — the caulicle, — bearing at one 
end a leaf or leaves, —the cotyledons,— while from the 
other end a root is normally to be produced (Fig. 3, d). 

6. The number of cotyledons. — Several of the embryos 
examined in the laboratory were dicotyledonous, that is, 
two-cotyledoned. Plants which are thus similar in the 
plan of the embryo, agree likewise in the general struc- 
ture of their stems, leaves, and blossoms ; and thus form 
a class, named from their cotyledons, 
the DIcOTYLEDONS. 

7. Figure 5 represents the Pine seed 
seen in section, together with the young 
tree after its’ cotyledons are fully ex- 
panded. Of these there are several, a 
case which is much less usual, but con- 
stant in the various kinds of Pine, where 
in some species the cotyledons number 
twelve, or even more. And in some 
other Conifer, or cone-bearing trees, 
the same peculiarity is found. The em- 
bryo is here said to be polycotyledonous. 5 section of a Pine 


8. The term monocotyledonous denotes seed; seedling 
tl a f but sacl te]. showing 6 coty- 
ne possession of but a single cotyle- ioe 


don. This condition goes along with 
other peculiarities of external and internal structure, and 
is thus characteristic of a class of plants — exemplified by 
the true Lilies and the Grasses — called the MONOCOTYLE- 
DONS. 

9. In addition to the parts already referred to, many 
embryos show in miniature one or two lengths of the stem 
which is to carry the growth of the plant upward above 


OUT. OF BOT. —2 
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the cotyledons, with several of the first leaves which it 
will bear ca 6). This bud of the ascending axis, already 
developed in the seed, is the plumule. 
In the Bean and similar strong embryos 
the leaves of the plumule are already 
perfect as concerns outline, veining, 
6. Embryoofthe Yel- and so on, and need only to gain green 

low Pond Lily olor and a larger size to become use- 

(magnified). So : 

ful to the seedling as foliage. These 

plants, therefore, very soon after coming out of the . 
ground are found actively acquiring the means of further 
growth, while still using nourishment 
inherited from the parent plant. 
-Along with the incipient 
plant is sent a store of food in a form 
easily used, with which its start in 
an independent ca- 
reer will be made. 


7. Section of the seed 
of Actza, show- 


The amount is as ing the minute 
arial shesi embryo and the 
Varlapdle as € Size relatively abun- 
, ite dant albumen 
8. Seed of the Purslane, of the embi 1A 1 


magnified). 
in section, the em- self. It may be (mag ) 


bryo surrounding = he : 2 = 5 
the reduced albm relatively very large, as seen in the 


men (magnified). seed of Actza (Fig. as In Fig. 8 
the embryo is relatively larger than 

the mass of nutrient material. This 
example prepares us for the condition 
seen in the seed of many families of 
plants, where a supply of nutriment 
separate from the germ itself is never 


9, Exalbuminous seed 


developed (Fig. 9): of Gynandrop- 
‘ ot iver 
11, Food matter external to the ‘Govuineas - 


embryo is termed albwmen, or endo- 
sperm, and seeds haying it are called albwminous seeds. 
Those lacking albumen are called exalbwminous. 
12. It ill readily be seen in most cases that embryos 
unfurnished with albumen are not in consequence the 
worse off, for they are of larger size and their tissues are 
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swollen out with nutrient substances. This is the arrange- 
‘ment in seeds like the Peanut, Walnut, and Chestnut ; 
the edible kernel is really a rudimentary plant. 

13. The seed food of embryonic plants consists chiefly 
of starch, fat, sugar, and in smaller quantities proteid 
substances; that is, substances resembling the white of 
egg and the curd of milk. Transformed by the growing 
embryo and seedling into living substance and frame- 
work, with the addition of water alone, these concentrated 
_ formative matters may enable the young plant to grow to 
many times the size of the original seed. 

14. The resting state. — The germ may remain long 
dormant in the seed. Its condition is then like that of 
the buds of trees and the underground bulbs of herbaceous 
plants in winter. Life sleeps, so to speak; and the living 
parts can endure extremes of dryness, cold, and so on, 
which they are unable to bear in their more active periods. 
Thus the embryo passes uninjured through change of sea- 
sons that would cause the death of a seedling. Dormant 
and well protected, it may be carried to great distances: 
If at first unfavorably lodged, the seed may long await a 
change of circumstances. When a forest is cleared away, 
a great variety of field plants at once spring up, doubtless 
from seed deposited in the soil long before. 

15. Retention of vitality. —De Candolle kept seeds of 
many kinds for fifteen years, when those of a few species 
germinated. In another case the known age of seeds 
which still kept their vitality was forty-three years.1~ On 
the other hand, certain seeds must be planted as soon as 
separated from the fruit. 

16. The conditions of germination. —When the slow 
inward changes of the dormant period have fully pre- 
pared the seed, — or when ripeness has come, even without 
a resting stage, — germination will begin, if a few neces- 
sary conditions are fulfilled. There must be water, 
warmth, and oxygen. 

1 The stories of the germination of seeds from mummy cases are with- 
out foundation. 
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17. Water. —Seeds are usually rather dry on issuing 
from the fruit. Dryness makes the seed hardy. In 
contact with water therefore, at the time of germination, 
they often swell to two or three times their dry volume. 
Actual growth in plants, too, always requires much water. 

18. Warmth. — Moderate heat has a strong influence in 
hastening germination. For Indian Corn and Squash the 
most favorable temperature is given as about 81° Fahr. 
A few exceptional seeds will sprout at the freezing point 
of water. Thus seeds of a Maple have been germinated 
on a block of ice, the rootlets penetrating to a depth of 
more than two inches into the dense, clear ice, in which 
they melted out cylindrical cavities for themselves. Heat 
for growth is here generated by the seedling itself. 

19. Oxygen is actively inhaled and combines with the 
substances of the embryo. This oxidation furnishes energy 
which appears in growth and in vital heat ; that is, in heat 
in the seedling similar in all respects to the bodily warmth 
of animals. ; 

20. As a result of oxidation carbonic acid gas is formed 
and exhaled. The young plant thus breathes in and out. 
Respiration is common to all living things. But in plants 
the in-take of the one gas and the out-going of the other 
are slow, continuous, and imperceptible processes. 

21. The development of seedlings. — If one looks under 
the White Oak in late autumn, he is likely to find that the 
acorns have sprouted. He will then discover that many of 
the nuts, if lying on proper surface, for instance on short- 
cropped pasture sward, are already fast-bound to the earth, 
the radieles, or incipient roots, having penetrated the soil. 
It appears, therefore, that seeds may germinate and attach 
themselves without being covered up; though a covering 
of some sort, as sand, soil, or dead leaves, is advantageous, 
aud some fruits, or their carpels, are even provided with 
mechanical contrivances for partially burying themselves.? 

22. Suppose that a seed lies thus, like the acorn, cleanly 
upon the surface, and that it has been drenched by rain 


1 See Fig. 279. 
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and dew until germination actually begins. Plainly the 
first need in this case is a root developed in the soil, 
whence it may suck up the water and other substances 
required for the con- 
tinued growth of the 
plantlet. To achieve 
this object the caulicle 
is pushed out of the 
shell, and the radicle be- 
gins to develop; and at 
once it may be seen that 
the elongating axis mani- 
fests something very like 
a rudimentary sense, or 
a number of senses. It 
is affected by outward 
influences. The radicle 
of the oak is found, for 
instance, to have been 
turned sharply down- 
ward; or in many in- 
stances the movement of 
curvature has gone still 
farther, and the grow- 
ing radicle has followed 
the under surface of the 
shell backward to the 
dampest spot in the im- 
mediate neighborhood ; namely, the place where the acorn, 
resting on the turf, has collected a little of the moisture 
exhaling from the earth —or at least preserved a humid- 
ity higher than that of the open. Here the root has made 
another turn, under the combined influence of gravity 
and humidity, and has entered the soil (Fig. 10). 

23. The curving movements of the radicle are made a 
little way back of the tip, and the growth of the latter is 
thereby directed toward the proper surroundings. 

24. Seedlings from buried seed come into the air by a 


10. Germination of the White Oak. 
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variety of methods. When the cotyledons are designed 
to act in the sunlight as green foliage for a time, they are, 
in general, brought out of the 
ground by the lengthening of the 
caulicle. Asit grows, this usually 
bends abruptly just below the 
cotyledons; and the top of the 
loop thus formed is seen when 
the cracking of the soil allows 
one the first sight of the springing 
seedling. The extraction of the 
leafy parts is thus managed with 

ne ce the least danger of injury from 
left, the seedling as it the resistance of the soil (Fig. 11), 
appears when breaking and at the same time the seed 


from the soil; at the 
right, the same seedling coats are often slipped off. 


ae eae 25. The main part of the origi- 
stem straightened, and nal seed may remain permancntly 

the cotyledons opened, : E $ 
buried, while the nutrient con- 
tents are gradually absorbed and carried away to the 
actively growing regions of the root and the ascending 
shoot. This is the case in the Horse-chestnut. The coty- 
ledons are mere reservoirs of food. 
Their stalks elongate (see Fig. 12), 
freeing the caulicle and plumule 
from the shell. The root develops 
strongly, and the plumule rises, 

looped, toward the surface. 

26. The end of the root for a 
greater or less length, according to 
the size of the plant, is always elon- 
gating in growth, and slipping forward i Cee 
between the particles of soil, which it Hive ieee 
avoids or pushes aside as the occasion 
demands. A portion just behind this smooth thrusting 
tip, having become fixed in position, throws out a velvety 
coating of so-called root hairs. These penetrate sidewise 
into the minutest interspaces of the soil, and adhere to 


LABORATORY STUDIES OF BUDS 23 


the stony particles. Each hair is a microscopic tube 
(Hig. 27), out-growing from a surface cell, and serves to 
conduct water and draw food materials into the tissues 
of the root, whence they are conveyed to the leaves 
above. 

27. Color.— The embryo in the seed is pale or color- 
less. ‘The seedling—except the root—is dark green, 
after a short exposure to the light. But if the seedling 
is thrown into strong alcohol, this newly acquired green 
color is extracted, the coloring matter proving to be sepa- 
rable from the leaves and stems, where it is generated. 
It is a definite substance, to which the name Chlorophyll 
has been given. Without this substance, plants cannot turn 
mineral matters of soil and atmosphere into nourishment. 


III. LABORATORY STUDIES OF BUDS 


Buds appear as conspicuous features on most of the 
perennial plants of temperate and cool climates, after the 
autumnal fall of leaves. Such winter buds are to be 
the subjects of the following studies.? 


Exercise VII. Tue Generat StrucTuRE or Bups 
* 
Buds of the following common species will show what winter buds 


usually contain, in what a compact way the parts are pressed together, 
and how some parts are shielded by others. 

Lilac. — View the bud endwise. What is the arrangement of the 
scales? How were the leaves arranged on the twig? 

Remove the scales and little leaves one after another, laying them 
down in the order of removal. Note a gradual change in the outlines. 
From the last-removed members it is easy to see the morphology of 
all the parts, including the scales. What are the scales? Cut a longi- 
tudinal section. Use the lens. All parts are seen in position and 
proper attachment. 

Draw: (1) An outer, a transitional, and an inner member, as taken 
off (x 3.). (2) A longitudinal section (x 10). Label all parts. 


1The parts of the leaf — blade, -petiole, and stipules—should be 
shown on the board to the class, 
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Horse-chestnut. — Note the arrangement of the scales. Of the leaf 
scars on the twig. 

Remove the scales by cutting at the base. Separate the wool- 
covered members within and remove them, counting and noting down 
the number of pairs. Holding one of these parts by its stalk, scrape 
off much of the wool, first from the back, then from between the leaf- 
lets. 

Cut longitudinally down through the bud core, or axis, after remoy- 
ing all scales and leaves. With the lens notice the short, narrow, 
conical part upon which the leaves proper, not the scales, were inserted. 
How many internodes! in this bud axis? (Refer to the number of 
pairs of leaves removed.) How many internodes in the last season’s 
growth on the same twig? Does the bud contain an ordinary year’s 
growth, as to number of internodes and leaves? 

Draw: The bud entire (x 2). One of the young leaves, spread 
out (x 3). 

Witch-hazel.2— Note the surface of the bud leaves. Scrape. Use 
the lens. Beneath the exterior coating is the leaf soft, green, and 
apparently alive, or leathery and dead? Pull the bud to pieces. Are 
any parts different from the outer leaves? The latter, as well as the 
inner ones, finally develop into foliage leaves. There are no scales. 
Such buds are termed naked buds. Draw the bud entire (x 2). 


Exercise VIII. 


The Tulip Tree (Liriodendron). — Note the flattish form of the bud; 
the nearly round scar near the base. Separate the two exterior scales 
at the tip, and pull them off. Relatively to the little leaf now seen, 
in what position does the next pair of scales stand? Examine all re- 
maining parts. What is the round scar at the base of the outer pair 
of scales? What is the morphology of the scales? 

Draw the bud after removal of the outer envelop. 

Magnolia. — Does the caplike covering of the bud consist of two 
parts fused in growth, or is it single? What is the small scar at one 
side of the bud? Examine the contents of the bud. What is the 
morphology of the bud cap? Draw the bud, showing the sear. 


ADDITIONAL STUDIES 


Make a study of several other buds as directed by the teacher. 
Among these, the buds of Mountain Ash (Pyrus Americana or P. 
Aucuparia), Green Brier (Smilax rotundifolia), Mullein, Dandelion, and 


some subterranean bud like those of Smilacina, Trillium, Sanguinaria, 
or Uvularia, are suggested. 


uf ay" . ~ . * : 
Interspaces between leaves, 2 For alternative material, see Appendix. 
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Exercise IX. THe NumpBer anv Position oF THE Bups 


The position of buds in general, with reference to the leaves of the 
previous season, must have already attracted attention. What is that 
position? When two or more buds occur together they have, rela- 
tively to one another, one of two characteristic arrangements, as ‘seen 
in the following species. 

Red Maple. — How many buds in a group? Which ones may be 
termed extra, or accessory ? 

Draw enough of the twig to show the essential relations of the buds, 
both to the leaf scar and to one another. 

Pipevine. — Examine the neighborhood of the leaf scar with the 
lens. Cut a longitudinal section of the stem through the middle of 
the scar. Examine the cut surfaces of the bark. Growing points, 
distinguished by superior greenness, can be made out. Note their 
number and relative position. 

Make a drawing (enlarged) to show the disposition of accessory 
buds here found. 


Exercise X. THE WINTERING OF THE YOUNG SHOOT 


Refer to the records and drawings made in the laboratory for the 
materials of a comparative account of buds, with reference to their 
adaptations to winter conditions. Protection against sudden chilling 
is sometimes perfect; in other cases temperature seems to be disre- 
garded. Arrange the various modes of meeting the dangers of cold 
in an orderly manner in your account. 

Are there any other sources of destruction besides low temperature ? 
If so, what? And are buds protected against these dangers? 


Exercise XI.. Toe DEVELOPMENT OR UNFOLDING oF Bups } 


The Lilac, forced to grow indoors, may be studied. Determine 
what parts have grown since the bud came out of the typical winter 
state. Have all grown equally? Have some not grown? 

Draw enough to show what happens to the different members of 


the winter bud. 
If possible, compare with the Lilac the unfolding buds of two other 


species, as the Buttonwood and the Sycamore Maple. 


Exercise XII.’ Toe NoNDEVELOPMENT OF Buns 


Select a branch of the Horse-chestnut five years old, or thereabouts. 
Count the total number of leaf scars. Of these, how many now sub- 
tend buds, or have subtended buds? In how many cases have buds 
developed into branches or flower clusters ? 


1 This may be a home experiment. 
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Add the ages of all the existing buds, individually. Then divide 
this total by the whole number of buds. This gives the average age 
of the buds. How old is the oldest bud on the branch? Cut some of 
the oldest ones open. Should you judge them to be still capable of 
development, in case of need ? 

Record in your notes all numbers and ages. 


Exercisr XIII. ComparatTivE Vicor OF DEVELOPMENT 


Select a lateral branch of the Maple provided, showing a few years’ 
growth. Hold the branch in the position in which it grew. Certain 
of the leaf scars now look upward, part of thei to right or left (hori- 
zontally), and part toward the earth. That is, there are two sets, 
the vertical (above and below) and the horizontal. In each set count 
the whole number of pairs of leaf scars; also the number (pairs) 
where the buds have made some growth. 

Record in a table like the following : — 


HortzontTaL | VERTICAL 


Whole number (pairs) Whole number (pairs) 


Number, where buds de- 


5; Number, with twigs 
velop to twigs : S 


= 


Measure roughly the combined length of all the horizontal twigs 
developed from lateral buds. Combined length of vertical twigs. 
Compare the numbers obtained thus : — 


Total length of all horizontal twigs 
Total length of all vertical twigs 


Count the whole number of present winter buds on all the twigs of 
each set separately. This gives a hint as to their comparative vigor. 
Record thus : — 


Buds on horizontaltwigs’ <) s<) «0. = eee 
Buds on vertical twigs 


Is there any advantage to the tree in the superior development of 
one system over the other? 

This exercise is intended to bring out two facts: first, that certain 
buds are more likely to develop than others; second, that certain buds 
develop more vigorously than others. The exercise is not intended to 
teach — what would not be universally true—that the horizontally 


directed buds, for example, are always more vigorous than vertically 
directed buds; or vice versa. 


— 


BUDS age 


General summary.— lhe pupil should by this time be 
self-informed as to — 


What a bud, as a whole, is. 
What the reason for its formation is. 
What rudiments of future growth are present. 
How nearly these approach the full-grown condition 
as to form. 
e. What parts are of merely temporary use. 
Jf. What the morphology of these parts is. 


SSS 


Make a brief statement covering these points, by way of 
summary of the work on buds. 


For Supplementary Work, see the end of Chapter IV., where sugges- 
tions for outdoor and indoor observations are made. 


bo IV. BUDS 


GROWING BUDS 


28. In actively growing herbs the tip of the stem and 
the rudiments of the coming leaves — appearing at first as 
small prominences close to the apex—are usually pro- 
tected from accidents. Bites of insects or other animals, 
and extremes of 
heat, light, dry- 
ness, and cold, are 
guarded against by 
the maturer leaves 
standing together 
over the younger 
parts (Figs. 13, 14), 
or by special cover- 
ings. The forming 
members of the Begonia shoot are sheathed by a pair 
of scalelike appendages — stipules—at the base of the 
highest full leaf (Vig. 15). In addition, in this plant, 
the hot rays of the sun are in nature fended off by the 
leaves themselves, which are raised umbrellalike over the 


13. Terminal portion of a shoot of Coleus; young 
leaves shielding the growing tip. 
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growing point; a mode of protection quite perfectly 
represented, also, by the Castor Bean plant (Fig. 16). 
In the Mullein, protection is assured both in the growing 


/ 
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14. End of the stem, and two nas- 
cent leaves, in Coleus, after 
removal of several pairs of 
the leaves of the growing 15. Protection of the growing bud of 
bud. Begonia. 


season and in winter by a thick, woolly covering of plant 
hairs, or trichomes. ‘These are produced by all the leaves 
in their earliest stages when crowded together in the bud, 


16. Protection of the terminal bud in the Castor Bean. 


and persist when the leaves are mature. The tender 
sprouts of many plants are well supplied with trichomes 
of a special kind, secreting distasteful liquids which dis- 
courage the attacks of herbivorous insects. 
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RESTING BUDS 


29. The most conspicuous buds are the scaly resting 
buds of most trees and shrubs of temperate or cold 
climates. When these are formed at the 


end of a stem or branch, they are referred 
to as éerminal buds. In the angle, or azil, 


18. The accessory buds 
of Pterocarya 
Rhoifolia, some- 
what above the 
axil, and already 
partially devel- 
oped in the first 
summer. 


of nearly all the leaves 
others are found, termed 
axillary or lateral buds 
(Fig: 17). 

30. Accessory or su- 
pernumerary buds, 
There are cases where 
two, three, or more 
buds spring from the 
axil of a leaf, instead ae a pee 
of the single one which ; 
is ordinarily found there. Sometimes 
they are placed one over the other, as 
in the Aristolochia, or Pipevine; and 
in Pterocarya (Fig. 18), where the 
upper bud is a good way out of the 
axil. In other cases three buds stand 
side by side in the axil, as in the Red 
Maple. 

31. Formation of winter buds.— 
Such plants as prepare for winter by 
the production of winter buds form 
them early in the foregoing summer. 
In many woody plants the axillary 
buds do not show themselves until 
spring; but if searched for, they may 
be detected, though of small size, 
hidden under the bark. Sometimes, 
though early formed, they may be 
concealed all summer long under the 
base of the leaf stalk, which is then 
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hollowed out into a sort of inverted cup, as in the Button- 
wood, or Plane Tree 


SES (Fig. 19). 
: LEX N 32. Large and 
(A. : 


ls Citey “4 ITY strong buds, like 


UU Le K wy 3 those of the Horse- 


y LESS be. chestnut and Hick- 
aN \o4 ¥ SN ory, contain besides 

\ << va 
LON the scales several 


leaves or pairs of 
leaves, ready formed, 
folded, and packed away in small compass, just as the 
seed leaves of a strong embryo are folded away in the 
seed ; they may even contain all the blossoms of the ensu- 
ing season plainly visible as small buds. Buds containing 


19. Sub-petiolar bud of the Plane Tree. 


20. Undergro:.ad stem (st), thickened roots (rt), and 
_ resting bud of Bellwort (Uvularia). 


both leaves and flowers are termed mized buds. Under 
the surface of the soil, too, or on it, covered with the dead 
leaves of autumn, similar strong buds of our perennial 
Pie may be found (Tig. 20). ae 
/~ 33. The resting state. — Buds, like seeds, remain in a 
state of rest, or dormancy, during the winter, although 
life is hardly reduced to such low terms in buds as it is in 
seeds. Buds are therefore more easily aroused to activity; 
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and they are less hardy. Yet in the coldest weather buds 
are frozen without injury, providing the freezing and sub- 


sequent thawing are not too sudden. 
Some buds which will grow and unfold 
when placed in water in the latter 
part of the winter, refuse to open at 
an earlier period, behaving like those 
seeds that will germinate only after 
a definite length of time. 

34. Protection.— The means and 
the degree of protection are various. 
Against sudden changes of tempera- 
ture thick, woolly covering is often 
provided, growing from the young 
leaves and around their bases. To 
this several thicknesses of scales — 
modified leaves — 
may be added. The 
scales usually fall 
away soon after the 
bud bursts open in 
spring ; but in many 
instanees, like the 
Buckeye (Fig. 21), 


29, Naked bud of ened stalks of the 

a rena a partly developed out- 

‘er ones. When the 

latter become, in the spring, the full 

leaves of the season, such buds are 

termed naked buds, t.e. without spe- 
cialized protective scales. 

35. The slender, pointed axillary 
buds of the Horse Brier, or Green 
Brier, lie in the groove of the petiole 
of the subtending leaf, and are partly 


21. Development of the 
parts of the bud 
in the Buckeye. 


make a little growth toward foliage. In 
Pterocarya (Fig. 22) the younger leaves 
are shielded only by the somewhat broad- 


23. Remains of the 
petiole protect- 
ing the bud in 
Horse Brier. 
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covered by the margins of the groove. When the leaf 
falls off in autumn, the base remains as protection to 
the bud (Fig. 23). 

36. Store of food. — In trees, the stems which bear the 
buds are filled with abundant nourishment deposited the 
summer before in the wood and in the bark. Subterranean 
buds are supplied from thick roots, root stocks, or tubers, 
charged with a great store of nourishment for their use. 
(See Figs. 20, 47, 48.) 

37. Renewal of growth. — We see that the on-coming 
of spring finds plants ready to resume their interrupted 
activities, since new shoots are complete in the buds, and 
food is at hand for their development. As soon as the 
tide of warmth has fairly set in, therefore, vegetation 
pushes forth vigorously from such buds, and clothes the 
bare and lately frozen surface of the soil, as well as the 
naked boughs of trees, with a covering of green, and often 
with brilliant blossoms. Only a small part, and none of 
the earliest, of this vegetation comes from seed. 


38. Nondevelopment of buds.—It never 
happens that all the buds grow. If they 
did, there might be as many branches in 
any year as there were leaves the year 


grow, a large portion perish, sooner or later, 
for want of nourishment or for want of 
light. In the Hickory (Fig. 17), and most 
other trees with large scaly buds, the ter- 
minal bud is the strongest, and has the 
advantage in growth; and next in strength 
are the upper axillary buds; while the for- 
mer continues the shoot of the last year, 
some of the latter give rise to branches, 
and the rest fail to grow. In the Lilac 
Bt Buda and baer (Fig. 24), the uppermost axillary buds are 
Taine S stronger than the lower; but the terminal 
bud rarely appears at all; in its place the 
uppermost pair of axillary buds grow, and so each stem branches every 
year into two, — making a repeatedly two-forked ramification. 
39. Latent buds. — Axillary-buds that do not grow at the proper 
season, and especially those which make no appearance externally, 


before. And of those which do begin to- 
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may long remain latent, and at length upon a favorable occasion start 
into growth, so forming branches apparently out of place as they are 
out of time. The new shoots seen springing directly out of large 
stems may sometimes originate from such latent buds, which have 
preserved their life for years. But commonly these arise from 

40. Adventitious Buds. — These are buds which certain shrubs aud 
trees produce anywhere on the surface of the stem, especially where 
it has been injured. They give rise to the slender twigs which often 
feather the sides of great branches of our American Elm. They 
sometimes form on the root, which naturally is destitute of buds; 
they are found even upon some leaves; and they are sure to appear 
on the trunks and roots of Willows, Poplars, and Chestnuts, when 
these are wounded or mutilated. 

41. Definite annual growth from winter buds is marked in most 
of the shoots from strong buds, such as those of the Horse-chestnut 
and Hickory. Such a bud generally contains, already formed in 
miniature, all or a great part of the leaves and joints of stem it is to 
produce, makes its whole growth in length in the course of a few 
weeks, or sometimes even in a few days, and then forms and ripens 
its buds for the next year’s similar growth. 

42. Indefinite annual growth, on the other hand, is well marked 
in such trees or shrubs as the Sumac, and in sterile shoots of the Rose, 
Blackberry, and Raspberry. That is, these shoots are apt to grow all 
summer long, until stopped by the frosts of autumn or some other 
cause. Such stems commonly die back from the top in winter, and 
the growth of the succeeding year takes place mainly from the lower 
axillary buds. 

43. Forms of trees determined by the development of the buds. — 
The main stem of Firs and Spruces, unless destroyed by some injury, 
is carried on in a direct line throughout the whole growth of the tree, 
by the development year after year of a terminal bud: this forms a 
single, uninterrupted shaft,—an excurrent trunk, which cannot be 
eonfounded with the branches that proceed from it. Of such spiry or 
spire-shaped trees, the Firs or Spruces are characteristic and familiar 
examples. 

44. On the other hand, when the terminal bud fails to take the 
lead regularly, there is no single main stem, but the trunk is soon lost 
in its branches. Trees so formed commonly have rounded or spread- 
ing tops. The American Elm is a good illustration of this type, in 
which the stem is said to be deliquescent. f 
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The following outline is meant to suggest some lines of individual research 
that may be followed throughout the year in any place where plants grow. 
Notes made from nature will not, of course, follow this scheme; for such a 
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summary could come only after a good deal of looking into particular cases. 
Observations should be numbered in the notebooks; and specimen parts of 
the plants whose buds are described should be kept properly numbered, for 
determining with certainty what the plants are that have been studied. There 
are several popular works from which the names of plants in flower, or of trees 
even not in flower, may be made out to some extent. If one learns the use 
of the Manual, names may be determined without other help. Assistance 
may often be had from a trained botanist through correspondence, if none is 
available near at hand. 

I. Summer. Growing buds. Protection of the tender tips: against (a) in- 
sects, (b) snails (water plants and low under-herbs), (c) any other animals ? 
(d) excessive light, heat, and drying; by means of (a) stipules, (6) petioles 
of older leaves, (c) trichomes, (d) convergence and overshading by all the 
parts generally, (e) other arrangements. 

II. Summer, fall, and winter. Resting (or ‘‘winter’’) buds. A. When 
are they formed, in different plants? B. Sources of danger. Determine some 
of these by actual observations on (a) birds —e.g. note the food of flocks of 
northern birds that visit your locality in winter—and (b) other animals. 
As to temperature, it may be asked, Do buds freeze? Does freezing kill? 
Does prolonged freezing kill? Does thawing kill? C. Methods of offsetting 
the dangers by (a) special scales (what is the nature, or morphology, of the 
scales?), (b) coatings of the parts (wool, glandular secretions), (c) seclusion 
(1) under bark, (2) in hollows, (d) other means. 

Ill. Experimental. Earliest date at which buds of different species can be 
made to open, within doors. Effects of removing some or all of the scales in 
certain species. Do buds grow at all, in diameter or length, between Decem- 
ber 1 and March 1, or otherwise change? 


V. LABORATORY STUDIES OF THE ROOT 
Exercise XIV. THe GenerAL Morreootoey or THE Roor 


The root suggested is that of Shepherd’s Purse. (Do not remove 
the leaves from the plauts.) 

Note the general habit of the root system, consisting of one main 
root (taproot), and numerous lateral roots and rootlets. 

What is the direction of growth of the taproot? Of the lateral 
roots? Examine the taproot with the lens for contraction wrinkles. 
Of what service is contraction of the roots, in the case of such a plant? 

Place some of the fine, fibrous rootlets on the stage of the dissecting 
microscope in water, and carefully pick apart with needles, so as to see 
their length, branching, and relative slenderness. Can root hairs be 
made out? Does the branching show regularity? Is the root jointed 
where branches spring out? At what angle do the branches spring ? 

Chip away one side of the main root to show the wood at the denter 
(In doing this, save half or more of the upper part uncut, for later 
use.) This is the central cylinder. All outside of this is the cortex 
(bark). By scraping and stripping, a distinct external layer, like a 
skin, may be detached from the taproot. This resembles the external 
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layer of the leaf and stem in being more or less impermeable by water. 
Does the central cylinder of the taproot connect directly with those 
of the lateral roots and rootlets ? 

Experiment 7.— What part of the root conveys liquids up to the 
leaves of the shoot? Determine this by cutting off the lower half of 
the main root and the ends of some other roots, and placing the still 
leafy plant with these cut surfaces in water colored with eosin. After 
a tim2 cut off the cortex on one side of the root, at different levels, to 
find whether the eosin water has been taken up; and, if so, what path 
it has followed. Save a thin cross section of the taproot for drawing. 

Draw: (1) The general habit of the root system, to show the points 
already mentioned. Show the rings or wrinkles due to longitudinal 
contraction. (2) A piece of the branching fibrous root (as seen with 
the dissecting microscope, and therefore much magnified), showing the 
points noted above. (3) Longitudinal section of taproot (short piece), 
showing the wood, cortex, and coating, and the connections with 
branches (x 8-4). (4) Cross section of the taproot (x 4-5). 


Exercise XV. Roors ror Crimping 


Make a drawing of the given stem with its climbing roots, to show 
the mode of occurrence of the roots, whether in rows or not, and 
whether at or near the nodes of the stem or not. With the lens, 
examine the roots for root hairs. Is there any sign that they play a 
part in the adhesion of the roots to supporting surfaces? 


Exercise XVI. Roots ror STORAGE 


Compare the internal structure of the given root with that of Shep- 
herd’s Purse. Are all the regions which were observed in that root 
found in this one? In what region or regions of the storage root is 
thickening most pronounced? In what part or parts is nourishment 
stored? How can you test this? What part does this root play in the 
life history of the plant? Will the root grow —i.e. give rise to shoots 
—when planted in a pot of earth? (Try it.) 

Is any part of the stem of the plant present and closely incorporated 
with the root? Distinguish root and stem carefully in such a case. 

Draw whatever diagrams are necessary to illustrate your notes. 


Supplementary Subjects 


1. The roots of epiphytic Orchids. Note their origin and structure, and 
behavior toward water. What is the habitat of these plants ? 
2. Roots of the Dodder. 
Contraction of the roots of plants. 
Direction of growth of roots under influence of moisture, 
The rate of growth of the roots of seedlings. 
Root pressure shown by guttation. 
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VI. THE ROOT 


45. Origin. — Boots ordinarily come from stems, not, as 
is generally thought, stems from roots. It is true that in 
springtime flowering herbs ~ 
like the Trillium, and the 
Bloodroot (Fig. 25), are 
seen to break from the 
ground as if produced from 
a root; but the _ subter- 
ranean stock in all such 
cases is a true stem. 

46. Exceptions to the 
general rule are not uncom- 
mon, for many roots, espe- 
cially if severed from the 
stem, have a power of 
forming afresh within their 
tissues, buds developing 
into leafy shoots. 

47. The initial stem of 
the embryo produces from 
25. The Bloodroot, producing in spring its end a root which be- 


leaves and flowers from an un- comes the first or primary 
derground stem which is popu- root of the plant. Some 


larly mistaken for a root. 

plants keep this as a main 
or taproot throughout the whole of their life, and send out 
only small side roots (Fig. 42); but commonly the main 
root divides off very soon, and is lost in its branches. A 
root system is thus formed with no marked central axis. 
In plants of large size, as trees, the roots often extend on 
all sides, not far below the surface, sometimes to a con- 
siderable distance beyond the limits of the aérial parts.? 


} The reproduction of lacking parts (as buds by roots, roots by stems, 
and both roots and stems by cut leaves) is termed regeneration. The 
faculty is common to many plants, and to not a few animals, especially 
those of the lower types. 

2 «Those of an elm have been known to fill up drains fifty yards dis- 
\ant from the tree,’’ — Goodale, “ Physiological Botany,” p, 236, 
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48. Every flowering plant, with some rare exceptions, 
has thus at the beginning one or more primary roots de- 
veloped from the tip of the caulicle; but 
when occasion arises, additional roots are 
freely produced from other parts of the 
stem. The Poison Ivy is a woody vine, 
sometimes assuming a partially erect, 
shrublike habit. Wherever, in clambering 
over the rocks, tlie stem finds shade and 
moisture, it produces a thick growth of 
fibrous, clinging rootlets (Fig. 26). The 
higher shoots, rising well above the under 
shrubbery, and thus exposed to sun and 
air, are quite devoid of them. In this case 
the accessory roots owe their existence to 
causes which are in a sense accidental, and 
they are accordingly said to be adventi- 
tious. 

49. Any part of the stem may give rise 
to adventitious roots, but they come most 
readily from the nodes, as may be seen 
upon examining almost any creeping plant 


(see Figs. 34, 45). 


THE FUNCTIONS OF ROOTS of 
26. Adventitious 


: roots of the 
50. Roots serve as organs of absorption Powe ln 


and storage, and as holdfasts. 

51. Absorption. — They absorb water and dissolved min- 
eral matters, and in some cases organic matter left by the 
decay of former vegetation, or even the juices of living 
plants. 

52. Water and salts. — If we uncover the roots of a tree, 
we find that they have a bark impermeable by water. This 
impermeable covering is thicker or thinner according as it 
is older or younger, but is never altogether lacking until 
we reach the young rootlets. Even here the surface is 
coated with a substance that hinders the free entrance of 
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water, except for a short distance from the tip backward. 
Only the parts most recently formed are active in absorption. 


53. The production of new rootlets is thus of high importance. 
Accordingly, as long as the plant grows above ground, and expands 
fresh foliage from which moisture largely escapes into the air, so long 
it continues to extend and multiply its roots in the soil beneath, re- 
newing and increasing the fresh surface for absorbing moisture in 
proportion to the demand from above; and when growth ceases above 
ground, and the leaves die and fall or no longer act, then the roots 
generally stop growing, and their soft and tender tips harden. From 
this period, therefore, until growth begins anew the next spring, is the 
best time for transplanting, especially for trees and shrubs. 


54. The action of root hairs.—It has already been 
noted in the laboratory that the tip of the seedling root is 
for a space smooth, but that at a little distance back a 
thick covering of root hairs soon arises. These not only 
insinuate themselves into the interspaces of the soil along- 
side of the root, and suck up whatever water may be 
there; but they apply 
themselves closely to the 
soil particles, the walls 
even becoming lobed and 
distorted in order to gain 
closer contact with the 


\. dha 


27. A root hair, much magnified. It is 6 
seen to be a tubular outgrowth Uneven particles compos- 


from an exterior cell of the root, ing the soil (Fig. 27): 


in this case much distorted. = 
For adhering to the sur- 


faces of the latter are certain substances much needed by 
the plant. These substances, mineral salts,! are not re- 
moved by the simple flow of soil water,2 but remain firmly 
bound until acted upon by the root hairs. At the points of 
contact, the root hairs excrete an acid which acts to release 


1Salts such as potassium nitrate (saltpeter), magnesium sulphate, 
calcium phosphate, ete. : 

? Fertilizers applied to land and dissolved by the rain are held in the 
Same manner by the soil, until taken by the roots of the crops. But if 
applied when the ground is frozen, the fertilizers do not penetrate the 


absorbent soil to the same extent, and much is washed away by surface 
drainage, and lost. 
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the mineral matters in question. These then pass into the 
root in solution, and are conveyed to the parts of the 
plant where their presence is required. 

55. As the food sought becomes exhausted the root 
hairs cease to act, and after a short time die and fall away. 
Meanwhile further on new hairs ‘have been put forth in 
soil lately invaded. These likewise serve their turn and 
shrivel. In this manner the root tip in its progress is 
followed by a belt of absorptive organs which explore ihe 
soil on every side of the line of advance. 

56. Root hairs are the chief organs for the absorption of 
water and dissolved mineral salts, in the usual cases. 
They are, however, wanting in many aquatics and even in 
some terrestrial plants. 

57. Protection of the root 
tip.—In growth new tissue 
is formed close to the end of 
the root (see Fig. 28). The 
very forefront, subject to 28, Theend of a growing root, tipped 


wear and tear by the resist- gd proce 200 by el eau ay 
‘ ; g, the growing point. (Con- 
ance of the soil to the root’s siderably magnified.) 


advance, is furnished with a 

shield of tissue, somewhat in the form of a thimble, which 

s renewed from the growing point within as fast as it is 
orn away externally. This is called the root cap. 

58. Aérial roots are such as are produced above ground. 
Some of the most highly specialized aérial roots are those 
adapted to the absorption of rain and dew. Epiphytes — 
that is, plants seated upon other plants, but not living at 
their expense —are obliged to depend upon occasional 
supplies of water, which the roots take up rapidly at the 
time and pass on to the leaves and stem to be stored for 
future use. Epiphytic orchids accomplish this by means 
of a thick spongy layer covering nearly the entire length of 
their numerous aérial roots (Fig. 29). 

59. Absorption of organic food. — The waste from decaying vegeta- 


tion is made use of by a very large number of plants having no other 
means of support. These are saprophytes. They are mainly Crypto- 


Us 
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gams of small size, but among them are several flowering plants. The 
Indian Pipe is common in woods, where its short stems push up In 


29. An epiphytic Orchid with numerous aérial roots for the 
absorption of rain and dew. —Scuimmper.! 


little groups through the leaf mold. The pale hue of its stem, leaves, 
and flower remind one of the toadstools in company with which it 
grows. The roots are adapted to absorb organic matters in solution 
from vegetable mold. 

60. Parasitic roots. — Part of the roots of the Yellow Gerardia are, 
or may be, transformed by the development of suckers near their 
tips, by which they grow fast to the roots of other plants and steal 
nourishment (Fig. 30). At the same time the Gerardia, possessing 


‘A. F, W, Schimper, « Pflanzen-Geographie,’’ 1898. An account of 
plants iv the world-wide aspects of distribution and adaptation, 


THE ROOT Al 


green coloring matter, is able like all green plants to provide for itself ; 
and it does carry on the work of forming plant food in a quite normal 
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30. Roots of the Yellow Gerardia, some of 
them parasitic on the root of a Blue- 
berry bush. 


A 


way even while taking the sap 
of other plants. . This is, there- 
fore, the case of a partial para- 
site. 

61. Parasites proper, which 
strike their roots into the tissues 
of living plants, or form attach- 
ments to their surface so as to 
suck up their juices, are amongst 
the most interesting of all vege- 
table forms. Of this sort is the 
Mistletoe (Fig. 31),1 the seed 
of -which germinates on the 
bough where it falls or is left 
by birds; and the forming root 
penetrates the bark and en- 
grafts itself into the wood, to 
which it becomes united as 
firmly as a natural branch to 
31. Plants of the Dwarf Mistletoe para- its parent stem; and indeed the 

sitic on a branch of the Spruce. parasite lives just as if it were 

a branch of the tree it grows 

and feeds on. A most common parasitic herb is the Dodder (Fig. 32), 
which abounds in low grounds in summer, and coils its long and 
slender, leafless, yellowish stems —reseibling tangled threads of yarn 
—round and round the stocks of other plants; wherever they touch, 
piercing the bark with minute and very short rootlets in the form 
of suckers, which draw out the nourishing juices of the plants 
laid hold of. Other parasitic plants, like the Beech Drops and Pine- 


1 Not the Mistletoe proper of the Old World. The plant represented is 
an American relative of the well-known European plant, very much 
smaller, and properly denominated the Dwarf Mistletoe, 
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sap, fasten their roots underground upon the roots of neighboring 


plants, and rob them of their juices. 


62. Roots as holdfasts. — This 


32. Dodder parasitic on the stem of an herb. 
Note the absence of leaves (except a 
few small seales, /), the development of 
sucking roots, 2, and the flower cluster. 
The plant has no connection with the 
ground, except in the seedling stage. 


function comes to be 
of great importance as 
the plants become tall 
and have to stand 
against the violence of 
the winds. And so 
the main roots of a 
tree, spreading abroad 
underground, | corre- 
spond in girth with 
the largest of the 
branch trunks spread 
in _ the air above. 
They increase, like the 
trunk and limbs, by 
the annual formation 
of wood. Yet notwith- 
standing their great 
size and strength, 
every heavy wind 
storm leaves here and 
there a tree over- 
turned. 

63. Roots for climb- 
ing are well shown by 
the ‘Trumpet Creeper 
(Fig. 34). Near the 
nodes, on the shaded 
and moister sides of 
the stem, aérial roots 
are produced in longi- 


tudinal rows, and become matted together like felt by 
means of the numerous root hairs that cover them through- 


out. 


As the young stems of the vine push upward close 


to the face of a wall or building, these webs of roots grow 
out until they strike the stone, when they flatten out and 
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become firmly glued to the surface. Firm support is thus 
P afforded to the ascending creeper. 
64. Roots used for storage.— The roots 
of almost all plants that 
persist for more than a 
single season serve, in 
common with the stem, 
as organs of storage, to 
some extent. But their 
forms are not altered 
for the special purpose 


33. A section through 
Dodder and host 
plant at the 
point where the 
haustorium, or 
sucker, of the 
former pene- 
trates the bark 
of the host; p, 
stem of the para- 


385. Thickened storage roots in 
cultivated plants. On the 


site; s, sucker, left Carrot, on the right 
piereing to the 34. Rootsof Trum- Radish. In both cases the 
wood of the host, pet Creeper, rootisconfluent aboye with 
A (much magni- used in climb- an exceedingly shortened 
fied). —Sacus. ing. stem bearing the leaves. 


of storage in ordinary cases. Yet roots are sometimes 
much enlarged to hold the nourishment made by the 
plant during one growing season for its use in the next. 
Among the plants that owe their early appearance in the 
spring to food stored up in a somewhat fleshy root is the 
Dandelion (Fig. 42). In certain plants the tendency to a 
thickening of the root has been fostered by cultivation 
and selection until from the original wild stock, not more 
promising in the beginning than some of our common 
herbs, such useful food plants as the Beet, Turnip, Parsnip, 
and Radish have been produced. These make use of 
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the taproot alone (Fig. 35). The Anemonella (Fig. 36), 
flowering in early spring with the more familiar and 
closely related Anemone, 
draws upon supplies of 
food held in a cluster, or 
fascicle, of roots. A fine 
example of adventitious 
roots, some of which remain 
fibrous for absorption, while 
a few thicken and store up 
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37. Roots of the Sweet 
Potato. 
\ food for the next season’s 
growth, is furnished by the 
Sweet Potato (Fig. 37). 


/ DURATION OF ROOTS 
‘ oe fe 65. Roots are said to be an- 
"A Yd nual, biennial, or perennial. 
Ts (2 ((\\. 3 
we a These terms apply also to the 
xr») 
eA whole plant. 
36. Anemonella thalictroides. ‘The 66. Annuals, as the name de- 


early spring growth supplied notes, live only for one year, 
from a fascicle of storage roots. generally for only a part of the 
year. They are of course herbs; 

they spring from the seed, blossom, mature their fruit and seed, 
and then die, root and all. Annuals of our temperate climates with 
severe winters start from the seed in spring, and perish at or 
before autumn. Where the winter is a moist and growing season 
and the summer is dry, winter annuals prevail; their seeds germinate 
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under autumn or winter rains, grow more or less during winter, blos- 
_ som, fructify, and perish in the following spring or summer. Annuals 
are fibrous rooted. 

67. Biennials, of which the Turnip, Beet, and Carrot are familiar 
examples, grow the first season without blossoming, usually thicken 
their roots, laying up in them a stock of nourishment, are quiescent 
during the winter, but shoot vigorously, blossom, and seed the next 
spring or summer, mainly at the expense of the food stored up, and 
then die completely. 

68. Perennials live and blossom year after year. A perennial 
herb, in a temperate or cooler climate, usually dies down to the 
ground at the end of the season’s growth. But subterranean portions 
of stem, charged with buds, survive to renew the development. 
Shrubs and trees are of course perennial; even the stems and branches 


above ground live on and ay year. 
7 VII. LABORATORY STUDIES OF THE STEM ee 

At the beginning of the study of the stem, it is well to 

recall the fact that a flowering plant typically consists of 

root, stem, and leaf. Stems and leaves may be so dis- 

guised as not to be readily recognized in their true charac- 

ter. Thus some stems are so modified as very closely to 

resemble leaves, while others assume the general appear- 


ance of roots. Yet there are, with few exceptions, certain 
marks of the stem proper even in these dissembled forms. 


The Marks of the True Stem 


1st. The stem is characterized by a general plan of 
construction, as viewed externally, differing essentially 
from that of either root or leaf. 

What is the Plan ? 

2d. It bears appendages at certain definite places. 

What are the Appendages? 

Where inserted upon the stem? 

3d. If the stem in question is an offshoot from an 
older one, its point of origin has-a certain definite loca- 
tion. Position determines the fact that a lateral member 
is a branch stem, and not a leaf. 


Ae 
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What is its Position ? 
\ These are the questions to be kept in mind in the fol- 


lowing exercise. 


Exercise XVII. Tue CHAaracTerisTic FEATURES OF STEMS 


Red Maple. — Examine with care all marks and features of form 
and the position of the branches and buds with respect to certain of 
these markings. Examine especially the newest parts. A low power 
of the hand lens brings out the desired points well. 

Most trees and shrubs upon the approach of cold weather shield the 
tender extremities of their stems by numerous scales. When growth 
is resumed at the beginning of the next season, the scales fall away, 
leaving scars to mark the occurrence of winter. These are to be looked 
for on the material in hand, and noted as interesting traces of events 
in the recent history of the twigs.. But such annual demarkations are 
not to be found on all stems. Refer to the questions immediately pre- 
ceding this exercise, and answer them in the notes. The sections of 
the stem at which leaves are borne are called nodes; the lengths 
between leaves are internodes. 

* Draw the terminal, and one or two adjacent, annual lengths of the 
twig — enough to show all the points learned in the study. 


Exercise XVIII. Tar Internat Structure or Stems? 


Looking at the plants of the fields about us, we perceive the great- 
est variety in the size, proportions, and attitude.of stems. In some 
the stem is so short as to seem to be quite wanting, the leaves appear- 
ing to spring directly from the root. In other cases the stem, elon- 
gated, reclines upon the ground, or twines for support upon any object 
within reach. 

Yet there is a prevailing type. Its erect habit and height most 
clearly show the purpose of stems in general. What is this pur- 
pose ? 

As height from the ground means encounter with winds, the tall 
stem must also be strong. Furthermore, the sap has a considerable 
distance to travel from the root to the leafy crown, and hence 
the conduction of water becomes one of the functions of the stem. 


1 See also Chapter XVII. If compound microscopes are available, the 
minute structure may be taken up more in detail than the directions here 
given require. In any case use should here be made of figures and ex- 
planations from Chapter XVII. The cambium region, especially, should 


be located even under the dissecting microscope, and its meaning 
explained. 
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- . ry 
These considerations lead us at once to examine the internal struc- 
ture. We shall expect to find out whether the internal construction 
answers to the uses of the stem or not. . 


1. A comparison of dicotyledonous and monocotyledonous stems. — 
Begonia (dicotyledon), Asparagus (monocotyledon). 

(1) Even a naked-eye examination of the cross sections, held up 
side by side to the window light, shows marked differences. Consider 
carefully wherein they are alike and wherein dissimilar, and write a 
comparative account of the cross sections as you see them. 

(2) Place the Begonia section under the highest power of the dis- - 
secting microscope. Notice the following points :— 

(a) The central space is filled with a more or less irregular and 
indistinct network, in which some meshes (cells) of tolerably 
regular form may be made out. 

(6) Outside of this is an interrupted circle of somewhat wedge- 
shaped, denser spots, nearer the circumference than the center 
of the section. 

(c) Exterior to these is a region filled by a network of large cells. 
Toward the margin, however, the cells become gradually 
smaller. 

The outermost layer of cells, which may not be distinguishable, is 

of a distinct nature, and forms the epidermis. 

The three regions thus noted are characteristic of dicotyledonous 
stems. They are (a) pith, (6) hollow cylinder of wood, and (c) bark. 
Strictly the bark includes the outer ends of the elongated areas noted 
under (/), and only the inner half or two-thirds is wood. (The lens 
will probably show the division line.) In this fleshy herbaceous stem 
the wood does not form a complete ring in the cross section, it will be 
noticed. The Lilac, soon to be studied, will show an apparent differ- 
ence in this respect. 

Draw a sector of the cross section, showing the character of the 
three regions (x 5—10). 

(3) Examine in the same manner the section of Asparagus. 

Nore:—(a) The large cells composing by far the greater part of 
the section. They are replaced by cells of a different char- 
avter in two instances; namely, in 

(6) The scattered darker parts which much resemble the denser 
areas in Begonia; and in 

(c) A distinct dense ring, not far from the edge of the section. 
Finally there is 

(d) The outermost zone, composed of round cells of uniform size 
(the epidermis). 

The monocotyledonous stem has no separate region of wood includ- 

ing pith and surrounded by bark, such as one finds in dicotyledons. 
A cylinder of firm tissue (c), giving a degree of rigidity to the stem, 
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is found at or near the surface. Throughout the loose cellular tissue 
(a) the wood is scattered in bundles, or strands (>). The bundles 
are tough and add strength to the stem, and, more important still, fur- 
nish the means by which water ascends. The sap ducts appear in 
the cross section as large circular apertures on the periphery of the 
bundles. 

Draw a sector (60°) of the monocotyledonous stem ( x 5-10). 

2. The woody dicotyledonous stem.— Lilac. 

(1) The first cross section examined should be of the end twigs; 
that is, of the stem not more than one year old. 

Norge:— (a) The pith. 

(b) The wood, which seems now to be a solid ring. A high power 
of the microscope, however, would show traces of pith tissue 
running out to the bark between the wood wedges. 

(c) The bark, beginning at the outer edge of the wood. Careful 
looking, aided by lenses of even moderate power, will show in 
the inner bark region a ring of somewhat glistening bodies, 
distantly resembling a string of beads. These are the ends of 
bundles of bast fibers. What is a possible use of strong fibers 
in this position in the twig? 

Immediately under the dark outer line of the bark are 
several rows of cork cells, the examination of which may 
require the use of a compound microscope. What is the use, 
to the plant, of this layer of cork? 

Draw a sector of the cross section (90°), to show these parts. 

(2) Make smooth cuts across the twig of Lilac where it is one, two, 
and three years old respectively. Examine the ends with the lens. 
In what part of the stem (what part of the cross section) is new wood 
annually formed ? 

Draw the three cross sections in diagram (x 3). 


ExercisE XIX. Tue Structure or Woop (OPprionat) 


First, decide which side of the block furnished for examination was, 
toward the center of the trunk. Then note :— 
(1) The annual additions of wood. 
(2) The difference in appearance between spring wood and fall 
wood. What makes the difference (use lens) ? 
(3) The radiating lines, crossing all the annual layers (medullary 
rays). 
These features are seen on the cross-sectional face. Look on the 
other faces for the ends of the medullary rays and the sap ducts. 
Show by drawings the points learned from the study. 
Examine also a piece of board containing a knot. Explain the 
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nature and origin of the knot. Are trees grown in the open, or those 
grown in a thick forest, more likely to give timber free from knots? 


Exercise XX. Tue Ascent oF SAP IN-THE STEM 


Experiment 8.—In order to trace the course followed by the sap 
current as it passes from the root to the leaves, make use of water 
tinged with eosin. Put the cut end of the given (leafy) stem in the 
colored water. After fifteen or twenty minutes examine the stem. 
If it is translucent, like the Balsam (Jmpatiens), the course of the 
eosin water is readily seen without dissection. Note the branching 
of the conducting tissue at the nodes. 

If the path of the coloring fluid is not seen from without, dissect. 

Having determined the facts, write a statement, and illustrate by a 
diagram or diagrams. 


) 


Exercise XXI. GrOTROPISM OF THE STEM 


The manner in which the growing plumule behaves toward the 
attraction of gravitation has been seen. It is well to find out whether 
the stem retains this power of reaction to the effect of gravity ata 
later date. 

Experiment 9.— This may be done by turning an upright potted 
plant —as a young Sunflower or a young Nasturtium—into a hori- 
zontal position, pot and all. Make a diagram of pot, stem, and one or 
two selected leaves. Leave foraday. Then compare with the diagram. 
Indicate any changes by making dotted lines for the new positions. 

Alternative. Experiment 10.— The leafy scapes of the Shepherd’s 
Purse (Capsella Bursa-pastoris), not too old, make excellent subjects for 
this experiment. Fit the scape into a small bottle by splitting and 
grooving the cork. Fill the bottle quite full of water before inserting 
the scape and cork. Fix the bottle to a block with a rubber band, to 
keep the bottle from rolling when the arrangement is laid on its side. 
After making a diagram of the stem, etc., set it away in a safe place 
in a horizontal position until the next day. 

Compare with the diagram. Represent any new position by dotted 
lines on the original diagram. 

Write full notes. 

Nore: — The same scape will show the reaction of the stem to light 
in a marked manner, at least if taken while still freely growing. 
When the reaction to gravity is completely apparent, and the end of 
the scape has become vertical, place the scape, still in its bottle, so that 
it faces a window. In front and shading it place an opaque object two 
or three inches wide. Draw a diagram of the whole arrangement, and 
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note the time. Observe the scape again later, looking for a change 
from the original attitude of the stem. — 


Exercise XXII. Sprecrat Uses AND Forms oF STEMS 


Creeping or underground stem.—Study the rhizome. Look for 
stem, leaf, and root. Which are present? What are the marks show- 
_ ing the true nature of stem, if that is present? What is the distribu- 
tion of the roots, if present? If thickened, does the rootstock contain 
food in store ? 

Draw what is needed to illustrate your notes. 

Tuber of Potato. — First, try to distinguish between the tip and the 
base of the tuber. By base is meant the end by which the Potato was 
originally attached to the Potato plant. 

Holding the tuber right end up, examine it. With the lens look 
at several minute prominences within the depression of each eye. 
These are buds. 

Below is a ridge, and frequently at its middle point may be seen 
a small, erect scale. What is the morphology of this scale (subtend- 
ing a bud)? Test the pulp with iodine. Morphologically, what is 
the tuber? What is the proof? What is its purpose in the life history 
of the potato plant? 

Draw an enlarged view of the eye, showing ridge, scale, and 
rudimentary buds (x 3-4). 

Houseleek. — (Optional.) Examine: (1) The green heads, with 
close-set, thickish leaves. 

(2) The dull-colored, rootlike parts connecting them. Precisely 
whence do the latter spring? In what do they end, and how? Cut 
away leaves enough to determine these questions clearly. Have they 
any scars, scales, or appendages? What is their morphology? Proof ? 
Cut a longitudinal section of one of the heads. Note the sudden 
enlargement of the axis at the point where the leaves begin to be 
crowded. Apply dilute iodine. 

Compare the stem of Houseleek with the tuber of Potato in all 
respects, — as to organs present, the comparative development of these 
organs, the purpose of the whole, and any other points. 

Draw the longitudinal section of the head. 

Asparagus. — Select a sprig which branches several times. At the 
base of every branch at least one small, scalelike structure is found. 
What is it? Follow up the successive subdivisions of one of the 
branches, arriving finally at the smallest members of the ramification. 
At each dividing note a similar scale. Is it found at the foot of the 
needlelike “leaves”? If so, what is their morphology? Note the 


color of all parts of the plant. What is the function of stem in 
Asparagus ? 
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Draw enough of the stem or stems to show the points discovered 
(x 3). ’ 

Crocus. — Remove the scales. What is the morphology of the 
denuded bulb? 

Draw the stem, showing nodes, internodes, buds, stolons (under- 
ground, propagative branches), if present. 

Cut a cross section. Is the plant monocotyledonous or dicoty- 
ledonous? Test for starch. What is the life history of this plant? 

Flowering Quince (Cydonia Japonica). 

Draw a thorn, bearing a lateral bud, with accessory buds at the 
base, and the subtending leaf scar (x 8). 

Boston Ivy (Ampelopsis Veitchii).— Are the tendrils associated in 
any way with leaves or leaf scars? Answer in drawing (x3). Ex- 
amine the tendril itself with the lens. Are there any indications of 
leaf formations at the bases of the branches? Answer in drawing 
(x5). What is the use of the flattened ends of the branches? In- 
clude these disks in one of the drawings. 


VIII. THE STEM 


69. The stem is the axis of the plant and the stock from 
which spring all the other organs. Side stems, or 
branches, spring from just above the axils of the leaves. 
Leaves are present on the stem of every flowering plant at 
some stage of its existence, though they may often be 
reduced’ to the merest rudiments. This is the case with 
stems that run along beneath the surface of the soil, where 
leaves would be of no use. But the tendency to produce 
leaves never quite disappears, and on underground stems 
manifests itself in scales and prominences at more or less 
uniform distances ; the joints or nodes thus made, serving 
to distinguish such stems from roots, which they otherwise 
closely imitate. 

70. The stem of an annual herbaceous plant is composed 
largely of living tissue, and is commonly seen to be green, 
pulpy, more or less translucent, and full of sap. A few 
strands of woody fiber run through it; but the general 
mass is succulent, and abounds in living substance. As 
age and height and the weight of foliage and fruit in- 
grease, woody strengthening tissue may be largely deyel- 
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oped even in annual stems. If the plant is a perennial, 
especially if it grows to a considerable height, the wood 
increases and the living tissue becomes a relatively smaller 
part of the whole. In the stems of trees the living por- 
tions comprise only the growing tips of branches, the 
younger bark, and a film of active tissue just outside the 
wood. The bark (except those parts freshly formed), and 
the cylinders of wood, are essentially dead, and serve 
merely mechanical purposes in the support and protection 
of that which is alive. 

71. The growth of stems. — Stems increase in length at 
or near the young tips. In plants of definite annual 
growth the number of internodes — or interspaces between 
leaves — is predetermined in the bud. Early in the fol- 
lowing season these internodes gain their full extension 
and thereafter remain fixed in length. Girth increases 
through the formation of wood by the living tissue that sur- 
rounds the woody cylinder. Growth is, of course, inter- 
rupted as often as severe cold or extreme drought sets in ; 
and in those parts of the world where this is a regularly 
recurring event, the wood is formed in successive layers. 
When cut across, the layers appear asrings. Stems of trees 
and shrubs grown in temperate climates show in the cross 
section the spring wood— laid down when growth is par- 
ticularly active— differing in color or texture from the 
fall wood. The age of trees, therefore, is easily made out 
when the trunk is cut off. Sometimes, however, two 
rings are formed in-a single season, when midsummer 
drought interrupts the regular growth. Allowance must 
be made for these cases in estimating the age of trees. 

72. The direction of growth. — Most stems grow upward; 
that is, toward the light; for it is the benefit got by full 
exposure of the foliage to the sun that has led to tall 
stems. Leaves of tall-stemmed plants are raised out of 
the shade cast by crowding neighbors. 

73. Upright stems include, besides the ordinary rigid 
and self-sustaining type, many climbing forms. Certain 
ones gain the advantages of elevation by twining upon the 
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stems of other plants for support (Fig. 38), and often 
grow until they spread their own leaves above those of the 
plants that they encum- 
ber. The way in which 
such climbers bend from 
side to side until they 
strike some} vertical sup- 
port may be told in the 
words of Darwin : — 


38. Twining stem of the 
Morning Glory. 


“ When the shoot of a hop 
rises from the ground, the two 
or three first-formed joints or 
internodes are straight and 
remain stationary; but the next-formed, whilst very young, may be 
seen to bend to one side and to travel slowly around towards all 
points of the compass, moving like the hands of a clock, with the sun. 
The movement very soon acquires its full ordinary velocity. From 
seven observations made during August, and on another plant during 
April, the average rate during hot weather and during the day is two 
hours eight minutes for each revolution; and none of the revolutions 
varied much from this rate. The revolving movement continues as 
long as the plant continues to grow; but each separate internode, 
as it becomes old, ceases to move.” 


74. The revolutions are less rapid at night than in the 
daytime, but are maintained until some object of support 
is met with, when the free extremity still goes on revoly- 
ing and the stem shortly encircles the support. The 
movement then continues in an upward-winding spiral, 
the coils tightening and the twiner steadily ascending. 

75. Most species of twining plants wind in a definite 
direction. ‘That is, as we look down upon the plant, the 
revolving tip moves with the hands of a watch lying face 
upward, in some species; opposite to the hands, in other 
species. 

76. Another class of climbing plants includes those that 
simply clamber in a haphazard fashion through and over 
the surrounding herbage. The thorns of many Brambles 
and the minute backward-pointing hooks studding the 
angles of the stems and the margins of the leaves in 
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Galium (Fig. 39), catching on leaves and branches, pre- 
vent these climbers from slipping from their supports. 
If we attempt to pull 
a tangle of Galium away 
from the foliage of the 
herbs and shrubs over 
which it runs, the plant 
itself is torn in pieces 
before we succeed in 
dislodging it. 
it 77. Of special organs 
39. The stem and leaves of Galium, or for climbing, the clinging 
Bedstraw, studded with backward rootlets of the Trumpet 
pointing hooks (magnified). 

Creeper have already 
been described. Leaves, and parts of leaves serving the 
same general purpose, but adapted in a much more 
remarkable manner to a climbing habit, will be described 
in the next chapter. In the list of specialized climbing 
organs there still remain certain stems, modified into 
either adherent or twining tendrils. 

78. Adhesive disks. — The Virginia Creeper illustrates 


the first case. The tips of certain branches are flattened 
into disks with an 


adhesive face (Fig. 
40). This is applied 
to the supporting 
object, to which it be- 
comes firmly glued. 
Then a_ shortening 
of the branches by 
coiling brings up the 
growing shoot close 
to the support. This is an adaptation to climbing mural 
rocks and walls or the trunks of trees, to which the 


vine would not be able to cling by means of twining 
tendrils. 


40. Tendrils of Virginia Creeper. 


79. Twining tendrils. — Some tendrils are leaves or parts 
of leaves, as those of Cobea (Fig. 73). The nature of-a 
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tendril is known by its position. A tendril from the axil 
of a leaf, like that of the Passion Flower (Fig. 41), is, of 
course, a stem, z.e. a 
branch. 

80. In the young 
stage, when still ex- 
tended, tendrils are 
endowed with motion 
and with sensitive- 
ness to contact. 
Their movements are 
like those of twining 
stems, — they  de- 
scribe circles or el- 
lipses until brought 
against some object. 
When, by the curving of the tip, a hold has been secured 
upon this object, the tendril coils in a double spiral. 
The coil or spiral itself is of importance in all such 
cases, for its elasticity prevents a sudden stress caused, 
for example, by a blast of wind, from snapping the 
tendril off, as might be the result were the tendril 
straight and already tightly drawn at the moment of 
onslaught. 


41. Tendrils of the Pas: 
sion Flower. 


“JT have more than once gone on purpose, during a gale, to watch a 
Bryony growing in an exposed hedge, with its tendrils attached to the 
surrounding bushes; and as the thick and thin branches were tossed 
to and fro by the wind, the tendrils, had they not been excessively 
elastic, would instantly have been torn off and the plant thrown pros- 
trate. But as it was, the Bryony safely rode out the gale, like a ship 
with two anchors down, and with a long range of cable ahead to serve 
as a spring as she surges to the storm.” — Darwin. 


81. The tendrils of the Passion Flower are wonderfully sensitive to 
slight pressure. In Darwin’s experiments, “ A bit of platinum wire, = 
of a grain in weight, gently placed on the concave point, caused a 
tendril to become hooked, as did a loop of soft, thin cotton thread yy 
of agrain. The point of a tendril of Passiflora gracilis began to move 
distinctly in twenty-five seconds after a touch, and in many cases after 
thirty seconds,” 
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82. So-called stemless plants. — At the opposite end 
of the scale from the plants with tall stems, rising as high 
as possible toward the sources of light, are those that, like 
the Dandelion (Fig. 42), reduce the leaf-bearing axis to 
the shortest possible span. Owing to the extreme brevity 
of the stem, and perhaps as well to the difficulty of 
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42. Root, shortened stem, buds, and leaves, of the Dandelion. 


distinguishing the stem portion from the taproot, these 
plants are sometimes spoken of as stemless. A better term 
is acaulescent (which literally means becoming stemless). 
The summit of the stem—in the Dandelion —is at the 
level of the ground, or slightly lower.) Crowded together 
by the shortening of the internodes, the leaves radiate in 


1 The roots of some plants, after gaining a firm hold on the earth, con- 
tract and gradually draw the stem into the soil. 
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the form of a rosette, and pressing back the grass and 
other low herbage, make a way for the inflow of light. 
At the same time the stem, with the growing point and 
much of the foliage, is safe from the teeth of grazing 
animals: though it would be hard to say just how much 
this kind of security has had to do with the development 
of the shortened stem. For other advantages of the acau- 
lescent habit may have played a part in the gradual acquire- 
ment of a shortened stem through successive generations 
of Dandelionlike plants; such as the increased moistness 
of the half-subterranean situation, and the relatively stable 
temperature of the soil. 

83. Certain stems develop wholly beneath the surface, as we shall 
presently see, the leaves alone, with the flowering axis, appearing above 
ground. To such forms as these the Dandelion and other acaulescent 
plants offer a natural transition from the ordinary aérial type. In the 
buried stems the habit of taking refuge in the soilis fully formed. In 
the Dandelion it may be in process of formation. At least we may 
see in the latter one stage in the change of habit by which the Jack- 
in-the-pulpit, for example (Figs. 50, 173), has become, as to its stem, 
a confirmed dweller beneath ground. 

84. Thus far only vertical stems, or stems of a more or 
less upright character, have been considered. ‘There are 
all gradations between these and prostrate or horizontal 
forms, many species habitually taking a leaning attitude, 
between the vertical and the horizontal. 

85. Of the creeping, or repent, kinds the Partridge Berry 
is a good example. It frequents moderately shaded situ- 
ations, especially open woods, where it runs along upon 
the ground, striking root at short intervals and spreading 
its small, rounded, evergreen leaves quite close to the sur- 
face. Each year it is covered by the leaves fallen from 
the trees. These accumulate from season to season upon 
the older parts of the stem, which thus finally becomes 
partly subterranean through burial by the leaf mold, 
loses its leaves, and gradually decays at the older extrem- 
ity. The young, growing sections of the shoot, not more 
than a year or two old, push forward continually, over 
the dead leaves, and thus remain subaérial. Such cases 
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as this perhaps represent the first step in the process of 
change by which the ancestors of our Bellwort (Fig. 20) 
and Bloodroot (Fig. 25) became subterranean in habit. 
86. Stems for propagation; that is, for the establish- 
ment of new individual plants. Many plants reproduce 
their kind without the intervention of seed. Some part 
of the original plant is separated from the parent stock 
and develops into a new plant. This is termed vegetative 
reproduction, to distinguish it from reproduction by seed. 
The Potato is regularly propagated by this method, as 
also in the tropics are Sugar Cane, the Banana, and the 
Pineapple, none of which ordinarily produce seed. 


87. A curious mode of vegetative 
reprodiction is by the bulblets, or small 
bulbs, formed in the axils of the leaves 
of certain garden Lilies (Fig. 43), and 
often in the flower clusters of the Onion. 
43. Bulbletsof the Tiger Lily. They are plainly buds with thickened 

scales. They never grow into branches, 
but detach themselves when full grown, fall to the ground, and take 
root there to form new plants. 


I 


88. A stolon is a branch from above ground, which reclines or 
becomes prostrate and strikes root (usually from the nodes) wherever 
it rests on the soil. Thence it may send up a vigorous shoot, which 
has roots of its own, and becomes an 
independent plant when the connecting 
part dies, as it does after a while. 

89. An offset is a short stolon, or 
sucker, with a crown of leaves at the end, 
as in the Houseleek (Fig. 44), which 
propagates abundantly in this way. 

90. A runner, of which the Straw- 
berry presents the most familiar and 
characteristic example, is a long and 
slender, tendril-like stolon, or branch from next the ground, destitute 
of conspicuous leaves. Each runner of the Strawberry, after having 
grown to its full length, strikes root from the tip becoming fixed 
to the ground, then forms a bud there, which develops into a tuft of 
leaves, and so gives rise to a new plant, which sends out new runners 
to act in the same way. In this manner a single Strawberry plant 
will spread over a large space, or produce a great number of plants, 
in the course of the summer, all connected at first by the slender 


44. Houseleek, propagating 
by offsets. 


es 
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runners; but these die in the following winter, if not before, and 
leave the plants as so many separate individuals. 


91. Subterranean stems and branches. — These are very 
numerous and various. The vegetation that is carried on 


Ws 


46. Rhizome of the Ivis. 


45. Rhizomes of the Peppermint. 


underground is hardly less varied 
or important than that above 
ground. All their forms may be 
referred to four principal kinds : 
namely, the Rhizome, or Rootstock, 
the Tuber, the Corm or solid bulb, 
and the true Bulb. 


92. The rootstock, or rhizome, in its 


simplest form, is merely a creeping stem 
or branch growing beneath the surface of the soil, or partly covered 


by it (Fig. 45). 


93. Rootstocks are commonly thickened by the storing up of con- 
siderable nourishing matter in their tissue. The common species of 
Iris (Fig. 46) in the gardens have stout rootstocks, which are only 


partly covered by the soil, and which bear foli- 
age leaves instead of mere scales, closely covering 
the upper part, while the lower produces roots. 

94. A tuber may be understood to be a por- 
tion of a rootstock thickened, and with buds 
(eyes) on the sides. Of course, there are all 
gradations between a tuber 
and a rootstock. Helian- 
thus tuberosus, the so-called 
Jerusalem Artichoke (Fig. 
48), and the common 
Potato, are typical and fa- 
‘ miliar ex- 
amples of 
the tuber. 


48. Tubers ot Helianthus tuberosus. 


47. Corm or Caudex, 
of Trillium. 


The stalks by which the tubers 
are attached to the parent stem 
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are at once seen to be different from the roots, both in appearance 
and manner of growth. The scales on the tubers are the rudiments 
of leaves; the eyes are the buds in their axils. The Potato plant 
rears annual stems that bear ordinary leaves expanded in the air, to 
digest what they gather from it and what the roots gather from the 
soil, and convert these substances into nourishment. A large part of 
this nourishment, while in a liquid state, is carried down the stem, into 
the underground branches, and accumulated in the form of starch at 
their extremities, which become tubers, or depositories of prepared solid 
food, —just as in the Turnip, Carrot, and Anemonella (Figs. 35, 36), 
it is deposited in the root. Taking advantage of this, man has trans- 
ported the Potato from the cool Andes of Chile to other cool climates, 
and made it yield him a copious supply of food, especially important 
in countries where’ the season is too short, or the summer’s heat too 
little, for profitable cultivation of the principal grain plants. 


49. Cyclamen. 50. Indian Turnip (Arisema). 


95. The corm or solid bulb, like that of Cyclamen (Fig. 49), and 
of Indian Turnip or Jack-in-the-pulpit (Fig. 50), is a very short and 
thick fleshy subterranean stem, often broader than high. 

96. The bulb, strictly so-called, is a stem like a reduced corm as to 
its solid part (or plate); while the main body consists of thickened 
scales, which are leaves or leaf 
bases. These are like bud 
scales; so that in fact a bulb is 
a bud with fleshy scales on an 
exceedingly short stem. Com- 
pare a White Lily bulb (Fig. 51) 
with the strong scaly buds of 
the Hickory (Fig. 17), and the 
\ resemblance will appear. In 
51. Bulb of WhiteLily. Thelongitndi COTS; asain) Wibers yand) root: 

nal section shows two buds of Stocks, the store of food for 

the next year. future growth is deposited in the 

stem; while in the bulb, the 

greater part is deposited in the bases of the leaves, changing them 
into thick scales, which closely overlap or inclose one another. 
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97. A scaly bulb (like that of the Lily, Fig. 51), is one in which 
the scales are thick but comparatively narrow. 

98. A tunicated or coated bulb is one in which the scales enwrap 
each other, forming concentric coats or layers, as in Hyacinth and 
Onion. zi 

99. Stems as foliage. — All green parts of the plant, 
whether belonging to the leaf or to the stem, serve the 
same purpose as the foliage to some extent; for example, 
the green twigs of a tree and the green stem of an herb. 


52. Flattened leaflike stems of Muhlenbeckia platy- 
clados, bearing flower clusters at the nodes. 


A considerable number of plants have come to dispense 
with leaves entirely, modified stems doing their work. 
Thus, in the Asparagus what appear to be needle-like 
leaves are in reality branches springing from the axils of 
the true leaves; the leaves themselves being minute, dry 
scales. In Muhlenbeckia (Fig. 52) the nodes of the stem 
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are very well marked, but they bear only small temporary 
leaves or none at all. The stems are adapted to function 
as leaves by being flattened and by retaining the green 
color necessary for active foliage. Thus many desert 


oS 


53. Opuntia filipendula. A Prickly Pear Cactus, and 
typical desert plant, having a thickened stem with 
green rind, numerous protective spines but no 
foliage leaves. The roots are partly transformed 
by tuberous swellings into organs of storage ; when 


planted they grow, like the thickened roots of the 
Sweet Potato. 


plants like the Cactuses (Fig. 53) have no foliage leaves. 
The green rind takes on their function. The total sur- 
face of these plants is thus very small compared with 
the surface exposed by a leafy plant of the same bulk, 
growing in moist climates. The water that the desert 
plants are able to obtain through their roots in the wet 
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season is therefore not lost, or lost only with extreme 
slowness, in the dry period. 

100. ‘I’o all more or less flattened stems thus modified 
to serve as foliage (e.g. Asparagus, Muhlenbeckia, Prickly 
Pear) the name phyllocladia (singular phyllocladium) has 
been given. 


101. The longevity of trees.— The duration of the stem is the 
duration of the plant, for the stem is the permanent seat of life in 
plants, the part from which new organs arise and new shoots of the 
same individual are produced. When the stem dies, the plant as an 
individual perishes.!' In considering stems, therefore, the length of 
life of plants is naturally suggested. Annual, biennial, and perennial 
are terms already explained in the chapter on the root. Many of the 
perennial herbs, such as the acaulescent kinds, live for a comparatively 
long time, without forming any considerable quantity of wood or 
much increasing the length of the stem, probably for a dozen or a 
score of years.2, The continuance of life in shrubs and trees in 
these cases is often great compared with that of human life, and in 
not a few cases, is exceedingly great, so that single trees still living are 
known to have sprung from the seed long before any but the oldest 
of existing nations came into being. “The celebrated Lime of Neu- 
stadt in Wiirtemberg is between eight hundred and one thousand 
years old; the age of the Fir of Béqué is estimated at twelve hundred 
years, and a Yew in Braburn (Kent) is at least as old.”® John Muir 
cites two cases of Sequoias, the Big Trees of California, determined 
by the annual rings as being respectively thirteen hundred and twenty- 
two hundred years old; though the latter was “not a very old-looking 
tree.” “Under the most favorable conditions these giants probably 
live five thousand years or more, though few of even the larger trees 
are more than half as old. I never saw a Big Tree that had died a 
natural death; barring accidents they seem to be immortal, being 
exempt from all the diseases that afflict and kill other trees. Unless 
destroyed by man, they live on indefinitely until burned, smashed by 
lightning, or cast down by storms, or by the giving way of the ground 
on which they stand. ... The colossal scarred monument in the 
King’s River forest mentioned above is burned half through, and - 


1 Though, as has been stated, the roots even when cut away — or when 
the stem is removed —may produce new buds. But these are out of the 
ordinary course of events, and in a sense result in new individuals, not 
the continuance of the old. 

2 The only available data seem to be casual observations. The suo- 
ject is an excellent one for definite observations and record. 

8 Strasburger, “Text Book of Botany,’’ 1898, p. 239. 
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I spent a day in making an estimate of its age, clearing away the 
charred surface with an ax, and carefully counting the annual rings 
with the aid of a pocket lens. The wood rings in the section I laid 
bare were so involved and contorted in some places that I was not able 
to determine its age exactly, but I counted over four thousand rings, 
which showed that this tree was in its prime, swaying in the Sierra 
winds when Christ walked the earth.”? 

102. Types of adaptation. — Plants are machines fitted to do work 
under certain conditions. The work done by the plant is to take cer- 
tain materials into itself, move them about, break them up chemically, 
recombine them into new compounds, and build up its body, adding 
to old parts and organizing new parts. Certain new parts finally 
become new individuals. Growth and reproduction, and the moving 
of materials for these purposes, are the work of the plant machine. 

The conditions under which the work is done are dependent upon 
the nature of surrounding materials and the nature of certain forces 
affecting the plant. Of materials, there are soil, water, and air; of 
forces, chiefly heat and light. Each of these conditioning factors 
varies from place to place. The composition of the soil, the amount 
and purity of the water, even the composition and density of the atmos- 
phere, change as we go from one part of the earth’s surface to another. 
So, also, light is intense or feeble, and temperature high or low. 

Every new condition requires a new adjustment of the running 
parts of the machine. It is peculiar to the machines which we call 
plants and animals that they have the power of becoming adjusted to 
new or changed conditions. Even in the individual plant there is 
often seen a certain degree of the capacity for accommodation. When 
we regard generations rather than individuals; this capacity becomes 
still further apparent. Finally, when we look at the whole history of 
plants we see that the plasticity of the plant machine is in the long 
run perfect (within certain limits). Thus, plants become accustomed 
to extremes of temperature. Arctic plants remain frozen for months 
without harm. At atemperature very near the freezing point, arctic 
and mountain plants are often active. On the other hand, tropical 
plants resist heat. In the Punjab (India), air temperatures of 120° ° 
Fahr. are not uncommon. Schimper states that in a hot spring of 
Venezuela certain low Algz thrive at above 176° Fahr. The vegeta- 
ble machine, then, has the power of adapting itself in the course of 
time to any kind of heat condition within the absolute death limits. 
And heat is taken merely for illustration. Adaptation to light and 
shade, or to variations of any other of the external factors of plant 
existence, might have been given. 

Next, it is to be noted that plants of very different kinds often be- 
come adapted to like conditions by taking on much the same structural 


1 «+The Mountains of California,’? by John. Muir, p. 181. 
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features. That is, the general type of machinery that serves one 
Species under given conditions comes to be assumed by all the species 
living under the same conditions. As a result we are able to distin- 
guish certain types of adaptation prevailing wherever certain sets of 
conditions are found. The adaptation is seen in external form and in 
internal anatomy. The types are the most marked where the condi- 
tions are extreme. 

1. The Xerophytic Type is exemplified in desert plants. The ex- 
treme condition is scarcity of water. The plant surfaces from which 
moisture might be lost (leaf surfaces, particularly) are in these plants 
reduced to the smallest limits. See, for example, Opuntia, in § 99, 
which at maturity is without foliage leaves. A similar form is 
exhibited by certain Spurges (Euphorbia) and Groundsels (Senecio), 
quite unrelated plants. The internal anatomy is characterized by the 
development of tissue for water reservoirs, and of a thick waterproof 
cuticular covering of the epidermis (see § 526). 

Between the extreme desert type and that of ordinary plants there 
are all gradations. When leaves are present on xerophytic plants 
they are likely to be leathery, or thick and succulent, or thickly cov- 
ered with hair; the pores (§ 527) are sunken in the thick epidermis 
and the leaf is often turned edgewise to light and heat. Xerophytic 
characters are. found in plants growing in dry situations in ordinary, 
moist climates. — 

Other causes besides dryness of soil and air may lead to scarcity of 
water in the plant, at particular times or in particular locations. In 
temperate climates, for example, the winter brings frozen soil, and 
consequent arrest of absorption at the root. Hence, the plants are 
placed temporarily in xerophytic conditions, and most perennials meet 
the emergency by the loss of leaves. So, also, the coldness of far 
northern and high mountain soils produces a condition of drought, 
with the resultant appearance of xerophytic characters in the vegeta- 
tion. Root absorption may also be diminished by the presence of 
salts dissolved in large quantities in the water about the root. Such 
an effect is wrought in salt marshes, and on sea shores above the tide, 
where the plants show characteristic xerophytic adaptations. Plants 
fitted to life in such conditions are termed Halophytes. 

2. The Hydrophytic Type. —Submerged plants, and such as grow 
largely submerged in fresh water, are in general characterized by a 
thin epidermis, weak development of the framework, and large air 
passages traversing the entire plant body. These interspaces allow 
the penetration of air for respiration to submerged parts, as well as 
give buoyancy to floating parts. For characteristic forms of the leaves 
see §§ 130-135. 

2. The Mesophytic Type of structure is that of plants living under 


ae 


ordinary conditions. The common tillage plants are Mesophytes. 
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It must be understood that the terms, Xerophyte, Hydrophyte, 
Mesophyte, are merely abstract designations for general types of 
adaptation. When we say Xerophyte, we mean any plant showing 
adaptation to a dry habitat. The same plant may be at different 
periods of the year mesophytic (as the Maple or Elm in simmer) and 
xerophytic (as the same tree in winter). 


IX. LABORATORY STUDIES OF THE LEAF 


Exercise XXIII. Tue Activities oF THE LEAF 


Experiment 11.— Select a healthy green Nasturtium plant. Place 
it in darkness for three days. Then cut one or two leaves, boil them in 
water, decolorize them in strong alcohol (this may take a day or So), 
and then treat with iodine to determine the presence or absence of 
starch. 

Meanwhile, when the plant is first taken from darkness, cover a part 
of one of the leaves in the following manner: Cut disks from a cork 
stopper; place them on opposite sides of the leaf; stick two pins through 
both corks and leaf, to hold the corks in place. A portion of one leaf 
being thus entirely darkened, expose the plant for at least a day in 
sunlight. Then test two or three of the leaves, including the partly 
darkened one, for the presence or absence of starch, in the same man- 
ner as before directed. Compare with the former results. 

Where is starch formed in plants? What is one condition of its 
production, as determined by this experiment? (There are other con- 
ditions.) 

Experiment 12.— Pour a little water into a fruit jar, enough to 
cover the bottom. Put in afew leaves, with their stalks in the water. 
Put in, aiso, a small beaker with limewater. Close the jar tightly. 
Place the jar in the dark. 

Arrange a second jar, water and limewater, without leaves, and 
place it beside the first. 

After twenty-four hours examine the limewater in both beakers for 
the action of carbon dioxide, as in the experiment on respiration of. 
germinating seeds. 

Experiment 13.— Select a plant with a single stem below, bearing a 
good number of leaves. Wrap the pot in sheet rubber, which is to 
be brought up around the stem of the plant and securely tied. ‘The 
evaporation of water from the pot and soil is thus prevented. 

Weigh the plant as thus fixed, and record both weight and time. 
In doing this, set the scales in the sun if possible, and having found 


1 Experiment 6, from Ganong’s ‘¢Teaching Botanist,’’ may well be 
introduced here if the apparatus is available. See also Appendix, where 
important experiments are recommended. 
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the weight, leave the plant counterbalanced on the scales. In a 
relatively short time it will be seen whether the plant gains or 
loses. 

Set the plant in a sunny or well-lighted place. If possible weigh 
again some hours later the same day; if not, the next day. Record 
weight and time. 

Let the plant now remain in darkness as nearly as possible an equal 
length of time. Again weigh, and record weight and time. 

What has caused the change of weight? (Before the answer is re- 
quired, the next experiment will naturally have been done; there will 
be additional reason to assign the change of weight to one particular 
cause.) What effect has light upon the rate of change? 

Experiment 14.1— Two tumblers, a piece of pasteboard, a piece of 
sheet rubber large enough to cover the mouth of the tumbler, and a 
leaf, are needed. One tumbler is nearly filled with water. The paste- 
board, with a hole in it, is placed on this tumbler. A puncture is 
made in the middle of the rubber, the rubber stretched, and the leaf- 
stalk put through the puncture. The leaf is now put on the tumbler, 
its stall descends into the water through the hole in the pasteboard. 
‘The blade of the leaf is now covered with the second tumbler, and the 
apparatus set in the sun. 

In a few minutes an effect, due to the activity 
of the leaf under the influence of light and heat, 
should be seen. 

Experiment 15.— Relative activity of the 
upper and under sides of the Begonia leaf.— 
Two dry watch glasses are to be placed on oppo- 
site sides of a Begonia leaf (still on the plant) 
and held in place by a clip, or by two wooden 
strips and elastic bands, as in the figure. Two 
inclosed spaces are thus made, on the under and 
upper faces of the leaf respectively. Neither 
should be in direct sunlight. Examine the 
watch glasses for a deposition of moisture after 
fifteen or twenty minutes, or longer. Which side 
of the leaf exhales moisture the more rapidly? 54, Method of holding 

Experiment 16.— Secure two mature leaves watch _ glasses 
of the India Rubber Plant (Ficus elastica). ‘ee Begonia 
After smearing the under face of one and the iit; 
upper face of the other with vaseline, as well as the cut end of the leaf 
stalk in each case, so as to prevent the escape of moisture from these 
surfaces, hang the two leaves side by side to dry. When either one is 


1 Experiments 14, 15, and 16 may be given to different pupils, or groups, 
simultaneously, as one or two preparations of each experiment will serve 
for a whole class or division. 
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considerably dried, record the result and the conclusion as to which 
surface exhales vapor more freely. 

Experiment 17.— A growing plant of N asturtium, which has been 
standing for several hours in ove position so that the light has steadily 
come from one direction, is to be observed. Do all the leaves face in 
one direction? Or several leaves? If so, mark the side of the pot 
toward which they incline with some distinctive mark (e.g., 4.B. 9.30). 
Young leaves, or at least those not declining in vigor, should be chosen 
for record. In the notebook record the position of one of these leaves 
diagrammatically, as seen from above. The diagram will consist of a 
cirele, for the pot; a radial line (marked le), for the petiole of the 
selected leaf; a.line across the end of this, for the blade; and an 
arrow (marked li) outside the circle, for the direction of the principal 
body of light. 

Note the attitude of the stem, as seen from the marked side of the 
pot. Represent it by a diagram: make a straight level line for 
the rim of the pot; another rising from this, for the stem. Record 
the time. Now expose the plant to strong light from a new direction. 
Indicate this on the first diagram by a second arrow (/i’). 

Leave till a change is plain. At length indicate the position of the 
selected leaf by new lines (/e’) on diagram 1, and the attitude of the 
stem, as seen from the original side of observation, by a dotted line on 
diagram 2. If any movements of leaf blades are discovered, find how 
far they are due to the curvings of the petioles. 

Experiment 18.— So-called sleep movements. 

Note the position of the leaflets on seedlings of the Sensitive Plant 
(Mimosa pudica) when standing in the light. Now place over the pot 
carefully, without jarring the plants, a box or blackened bell jar, so as 
to exclude all light. In fifteen minutes or so, uncover carefully. 
What change in the position of the leaves? Oxalis may be used for 
this experiment. If Lupine or Bean is used, the time will be longer. 
They may be left in a dark closet over night. 

Experiment 19. — Sensitiveness of Mimosa. 

Use the seedlings of the last experiment. Touch one of the leaflets 
very gently. Touch others less gently. Note the several effects in any 
one leaf, and if they occur, the resulting effects on surrounding leaves. 
Are the cotyledons sensitive? Select a plant which is still in the 
normally expanded condition. Press a hot needle against one of the 
cotyledons, without shaking the plant. Wait for the effect. 

If a large plant is available, apply a match flame to the tip of one of 
the leaves. Note what parts are affected in succession, and the manner 
in which the effect travels over the plant. Measure the greatest distance 
to which the effect is transmitted, and the time taken in transmission. 

This experiment may be done before the whole laboratory division, 
one plant serving for all. If time and facilities permit, it will be of 
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interest to determine the effect of low temperature on the sensitiveness 
of the plant; temperature between 40° and 50°, for instance, to which 
the plant has been exposed for afew hours. The effect of varying the 
humidity of the surrounding air may be ascertained by keeping some 
well-moistened young plants under a bell jar, and comparing with 
others kept in a very dry place. ‘ 


EXERCISE XXIV 


(1) The parts of a typical leaf. — Draw the given leaf in simple 
outline to show the blade; the petiole, or stalk; the stipules (a pair of 
members at the base of the petiole, like leaflets). 

(2) The structure of the blade 1— Examine the blade under the lens 
by transmitted light, shielding it from direct light. 

Note:—(a) The translucence. 

(b) The distribution of the green color. 
(c) The relative thickness of the ribs and the rest of the 
blade (use direct light). 

Trace the main framework of one half of the leaf, including in the 
drawing only the most prominent ribs and their conspicuous connect- 
ing veins. 

How many ranks or orders of ribs and veins do you distinguish ? 
Determine this as follows: Follow the midrib, then one of its large 
branches, then one of the main branches from this,—and so on; 
counting the number of turns made to arrive at the smallest veinlet’s 
end. 

Draw a small square to show the veinlets of the two or three lowest 
ranks, as seen through the lens. 

Experiment 20.— Place a leaf with its stalk in water colored with 
eosin, and later trace the water courses of the leaf. 

Experiment 21.— Take a wilted leaf, and after noting with care how 
flaccid it is, put it entirely under water for a day. Then note again 
the degree of rigidity. 

Does contained water play any part in the support and stability of 
the leaf blade ?? 


ExERCISE XXV 


Take a shoot of the Pea three or four weeks old at least, with several 
leaves fully formed and a growing bud. 

Note the stipules. Where is the growing tip of the shoot, and how 
is it protected? What two uses do the stipules here subserve? The 


1 For the minute structure see Chapter XVII. 
2 To determine whether in this experiment water is taken up readily 
through the general surface, use several uninjured leaves, some of which 


have the petioles raised above water. 


* 
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lateral tendrils occupy the same relative positions on the main axis 
(or rhachis) of the leaf as what other parts? What is the morphology 
of the lateral tendrils? What three very distinct and different offices 
does the leaf of the Pea fulfill? 

Draw the entire leaf with its parts labeled. Show (by another 
drawing if necessary) the mode of protecting the bud; indicate the 
position of the bud by dotted lines. 


Exercise XXVI. Types or VENATION 


Consider the character of the veining, and the arrangement or plan 
of the framework, in the given leaves. 

Compare and assort the leaves. Divide them into groups according 
to the similarities and differences in these respects. 

Draw the margins and main structure lines of the several leaves 
(half the leaf will show the points wanted). 

After the notes covering the above, write a concise description of 
each leaf, under the headings (1) Venation, (2) General Shape, 
(3) Margin, (4) Apex, (5) Base; referring to pages 77, 78, and 92-96 
of this book for the proper terms. 


Exercise X XVII. Comprounp LEAVES 


To which of the types of frame plan, studied in the last exercise, 
does each of the compound leaves correspond, in the arrangement of 
its leaflets? Are the leaflets jointed to the main stalk ? 

Draw the given leaves in simple outline. Label each with the 
proper descriptive term (see pages 96-99). 


Exercis—k XXVIII. Sprecrat Uses or MOopiricATIONS OF THE 
LEAF 


Barberry. — Study the leaves subtending the lateral buds or leaf 
clusters on a shoot of barberry. What is the use of these leaves? 

Draw two or three examples to show transition from the foliage to . 
the spinelike condition. 

Onion. — The material suggested is the Onion “set,” or young bulb, 
slightly sprouted. Note the outer, thin scales, — for what purpose are 
they formed? What are they morphologically? Cut the bulb in half, 
lengthwise. Study the parts. Note the stem, producing roots, and 
leaves. Some of the outer leaves are thickened, and do not extend 
upward. What is their use? 

Draw the longitudinal section of the bulb, somewhat enlarged. 

Foliage of Acacia (Optional). — What is the morphology of the flat, 
green appendages of the stem? Answer after noting (a) their posi- 
tion on the stem, () direction in which the surfaces look, whether to 
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_ sky and earth like normal leaf blades, or to right and left. Do they 
belong to the class of leaf formations or that of modified stems? They 
represent how much stem? leaf? 


Draw the body in question, with enough of the stem to show the 
position. eo 


x. THE LHAFP 


103. We have seen that as soon as the seedling comes 
up the cotyledons are spread, and the leaves of the plumule, 
if already formed, are shortly unfolded to catch the sun- 
light; and that even within the first day after emerging 
from the soil, the leaves of the seedling take on a deep 
green color, the sign of healthy activity in plants. In 
buds, leaves have been studied in their early stages and 
in the resting condition; and it has been seen how both 
above-ground and beneath-ground leaves are prepared long 
before they are needed as foliage, and are held in reserve in 
order that upon the return of warm weather in the spring 
the plants may begin with little delay to make new growth. 
The varied developments of the stem, as rigid shafts of 
great height, as twining or as climbing stems, have the 
object of displaying the leaves to the light to the best 
advantage. All these things point to the activity of the 
leaf in carrying on vegetable life. 


THE OFFICE OF THE LEAF 


104. The leaf is doubly active in nourishing the plant. 
In the first place, it absorbs, like the root; only, while 
the root takes up liquids and.solutions, the leaf takes in 
gases. Secondly, the leaf is especially the organ in which 
solar energy is caught and stored by the formation of 
certain substances. These substances are the food of the 
plant, — using now the word food in the same sense in 
which it was used in the chapter on seeds and seedlings. 
The food formed in the leaf contains energy to be used 
in growth and motion. 

105. The food provided for the seedling by the mother 
plant is of small amount. Very soon after germination 
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the seedling must feed itself. In the soil there is no 
supply of starch, oil, sugar, or the like, or, if there is a 
small proportion of these matters present through the 
decay of former vegetation, yet these would not be enough 
to furnish material for all the new plants that grow. If 
there is none at all, —if, for example, we grow the seedling 
in clear sand watered with distilled water, with the addi- 
tion merely of a few mineral salts in very small quantity, — 
the young plant grows perfectly well. In other words, it 
is able to form its own food. This food it makes largely 
‘through the agency of its leaves. 

106. Soil and air furnish the raw materials. These are 
water, sucked up by the root, and carbonic acid gas (car- 
bon dioxide), absorbed by the leaf from the atmosphere. 
These two meet in the soft green tissue of the leaf. By 
the power of sunlight, in the presence of chlorophyll (the 
green coloring matter), the water and the gas are decom- 
posed, and their elements recombined in such a manner 
that a solid makes its appearance; namely,starch. Starch 
is in its nature very like the lving substance itself, and | 
may be used in growth. It is then food, in the most 
appropriate sense of the word. Water, carbon dioxide, 
and small quantities of other substances, since they can be 
added only indirectly to the living substance, are not food 
in the same sense as starch. 

107. The formation of organic substance (as starch) 
from these raw materials is called carbon assimilation ; 
when brought about through the agency of light, as in 
all ordinary cases, it is called photosynthesis. 


FORM AND QUALITIES OF THE LEAF 


108. The form of the leaf results from its use. Thin- 
ness gives full exposure to light and good aération. The 
leaf is translucent as well as thin, so that all parts of the 
tissue are reached by the energizing rays. It is compara- 
tively strong and elastic, — qualities given by the woody 
framework of ribs and veins. The strengthening ele- 
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ments are also conduits of water and of the prepared plant 
food when this is drawn away from the leaf in a liquid 
form to other parts of the plant. The smallest veinlets 
penetrate to every section of the active green tissue, assur- 
ing an abundance of water. That water throughout the 
whole body of the leaf plays an important part in keeping 
the leaf elastic and outspread is seen when, from lack of 
watering, the leaves of plants wilt and 
droop. 

109. The parts of the leaf. — When 
most highly developed, the leaf has 
three parts,—the petiole, or stalk, a 
pair of st¢pules at the base of the peti- 
ole, and the blade, or lamina (Fig. 55). 

110. Stipules. —In the majority of 
leaves stipules are quite wanting; if 55. peat of ee Gaines 
produced at all, they are in many cases b, blade; p, peti- 
soon lost. In the Pea, however, where Rude aah 
the terminal part of the blade is converted into a tendril, 
the stipules are large and take part in 
assimilation. Ordinarily, the stipules 
originate when the leaf is- very small, 
attain their growth early, and overarch 
and protect the young and tender blade ; 
or, as in Begonia (Fig. 15), the stipules 
of each leaf regularly inclose and shield 
the younger leaves of the shoot. In very 
many winter buds the scales are of the 
nature of stipules. The chief use of 
stipules is, then, protective. 


111. A special modification of stipules to serve 
quite other uses is seen in the case of the prickles 
of the Locust (Fig. 56). 

112. In Acacia spadicigera the stipules are 
56. Stipules of the developed as hollow thorns, an inch or more in 

Benge tees SO length, which become the dwelling places of cer- 
veloped as pric- 2 é a5 

kles. tain small and exceedingly warlike ants. At the 

ends of the leaflets this Acacia bears small food 

bodies, rich in fat, and in special glands secretes nectar. These mate- 


74 THE LEAF 


rials constitute the food of the thorn-inhabiting ants, for whose sub- 


sistence the tree seems thus definitely to provide. In return the 
warlike ants defend the Acacia from animal foes, in particular from 
leaf-cutting insects. ae 

113. The petiole. — The petiole is sometimes lacking, 
and in this case the leaf is said to be sessile. The gen- 
eral office of the petiole is to aid in securing the best posi- 
tion for the blade in respect to light. This it would do 
merely by its length, since the space 
available for all the leaves around the 
stem is increased in proportion to the 
length of the petioles! But further 


58. A prostrate shoot of Galium. The leaves now dis- 
pose themselves in horizontal positions, and with- 
out much over-shading of one by another. 


é than this the petiole, by its own move- 
57. An erect shoot of ment, so disposes the blade that it 

Galium. The ‘ : : ; f 
whorled leaves receives the best illumination possible 
spread in radi- : : yeh ok 
Siig dinesions under any given circumstances (Figs. 
about equally. 57,58). Ifa potted plant, not too old, 

on all sides. : Aeeats 5 

is taken from a position where it has 
been lighted from above or on all sides, and placed at a 


little distance from the window in a room where the light 


enters only at one side, and the plant is closely watched, 


it will shortly be seen that nearly all the leaves are very 
slowly moving. The whole plant indeed seems to be 
alive to the new direction of light and gradually turns 
its leaves in that direction. ‘This result is effected by 
the leaf stalks, though young portions of the stem are 
pretty sure to take part in the general movement. 

1 Strictly the area in any one plane is proportional to the square of the 


length of the lines. If the petioles are doubled in length, the space avyail- 
able for the blades becomes quadrupled. i 
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114. At the junction with the blade and at the base, 
next to the stem, portions of the petiole may possess a 
special structure by which more or less rapid movements 
are secured when the blade is stimulated through con- 
tact or injury or by changes in the intensity of light. 
These portions, marked off from the rest of the petiole 
and often somewhat swollen, are called pulvini (singular, 
pulvinus). They are well seen in the Bean and other 
plants of the same family. 

115. -Of periodic movements executed by the action of 
the petiole, the “sleep” move- 
ments of numerous plants are to 
be noted. Figure 59 represents 
the leaflets of the White Lupine 
at night. The blade is here 
divided into five or more parts, 
or leaflets. Each has a short 
stalk, or petiolule. When day- 
light fails, the petiolules bend 
more or less sharply downward. 
When this action is most vigor- 
ous, as in some of the younger 
leaves, the leaflets are brought 
closely together; and they are 
retained in this position with some force. With the return 
of daylight the petiolules are stimulated to elevate the 
leaflets again.? 

116. When the cotyledons of seedlings exhibit sleep 
movements, they usually fold upward, the inner faces 
approaching each other more or less closely. 

117. It must not be supposed that the lowering of 
leaves or leaflets in such cases is an act of resting on the 
part of the plant; although Linneus gave the name 


59. The “sleep” of the White 
Lupine. 


1Try the effect of keeping seedlings of Clover, Oxalis, Bean, or 
Lupine in the dark until late in the forenoon, or even all day. Are the 
nents habitual or effected only in response to change of illu- 


sleep moven : 
Is lamp light or electric light bright enough to wake sleeping 


mination ? 
plants ? 
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“Sleep of Plants” to all such movements from the evident 
suggestion of rest. A definite advantage is gained by 
the nocturnal position. The surfaces of the blades being 
vertical, or nearly so, and the several leaflets brought to- 
gether in a cluster (in the case of compound leaves), there 
is less likelihood that the leaves will be chilled or, in cool 
climates, frost-bitten. 


118. The “Sensitive Plant.’”— The most striking exhibition of 
leaf movements after stimulation is perhaps given by the house plant, 
known from its peculiar behavior as the Sensitive Plant (Mimosa 
pudica). The merest touch on one of the leaflets causes the suc- 
cessive closing together of all the neighboring leaflets, or perhaps all 
parts of the entire leaf. If the shock is slightly increased, the effect 
may not only traverse the entire leaf and cause it to droop on the 
stem, but be transmitted to the other leaves as well.t 

119. Leaves without blades. — In a few cases the blade of the leaf 
is quite lacking, while its place is supplied by the enlarged and flat- 
tened petiole. Certain Acacias of Australia normally have no other 
foliage. In the seedling, 
however, leaves appear 
bearing blades. As the 
seedling grows older, the 
petioles of these bladed 
leaves are seen to be flat- 
tened. Finally the blades 
fail altogether, on leaves 


produced at a little later 
60. Terminal portion of the shoot of a seed-  gtage, only phyllode hyl- 
ling Acacia: 1, the last of the seedling 7 te ‘ yey ‘ age 
leaves to show true blades; 2 and 3, ed ia) appearing ( +30 )- 
bladeless, flattened petioles, or phyl- The flattening is vertical, 
lodes. so that the phyllode ( phyi- 
lodium) presents its edges 

to earth and sky. This fact,even in the total absence of blade or 


blades, would distinguish these formations from normal leaf blades. 


The Blade 


120. Framework and venation. — The framework consists of wood, 
—a fibrous and tough material which runs from the stem through the 


1The most remarkable effects are produced by applying a flame, asa 
match flame, to one of the terminal leaflets. The impulse to contraction 
may often be followed from one leaf to another over the whole plant, 
Measure the greatest distance to which the stimulus is transmitted. 
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leaf stalk, when there is one, in the form of parallel threads or bundles : 
of fibers; and in the blade these spread out in a horizontal direction, 
to form the ribs and veins of the leaf. ‘The stout main branches of 
the framework are called the ribs. When there is only one, as in 
Fig. 61, or a middle one decidedly larger than the rest, it is called the 
midrib. The smaller divisions are termed veins; and their still 
smaller subdivisions, veinlets. The latter subdivide again and again, 
until they become so fine that they are invisible to the naked eye. The 
fibers of which they are composed are hollow; forming tubes by which 
the sap is brought into the leaves and carried to every part. 

121. Venation is the name of the mode of veining; that is, of the 
way in which the veins are distributed in the blade. This is of two 
principal kinds; namely, the parallel-veined, and the netted-veined. 

122. In netted-veined (also called reticulated) leaves, the veins 
branch off from the main rib or ribs, divide into finer and finer vein- 
lets, and the branches unite with each other to form meshes of network. 
That is, they anastomose, as anatomists 
say of the veins and arteries of the body. 
The Willow leaf, in Fig. 61, shows this 


61. Reticulated venation of a 62. Parallel venation of the 
Willow leaf. —ETTINGs- Lily of the Valley leaf. 
HAUSEN. — ETTINGSHAUSEN. 


kind of veining in a leaf with a single rib. The Maple, Basswood, 
and Plane or Buttonwood show it in leaves of several ribs. 

123, In parallel-veined leaves, the whole framework consists of 
slender ribs or veins, which run parallel with each other, or nearly so, 
from the base to the point of the leaf, — not dividing and subdividing, 
nor forming meshes, except by minute cross veinlets. The leaf of any 


grass or that of the Lilly of the Valley (Fig. 62) will furnish a good 
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illustration. auch parallel veins Linnzus called nerves, and parallel- 
veined leaves are still commonly called nerved leaves, while those of 
the other kind are said to be veined, —terms which it is convenient to 
use, although these “nerves” and “veins” are all the same thing, and 
have no likeness to the nerves and little to the veins of animals. 

124. Netted-veined leaves belong, with comparatively few excep- 
tions, to the dicotyledonous plants; while parallel-veined or nerved 
leaves belong in general to the Monocotyledons. So that a mere glance 
at the leaves generally tells what the structure of the embryo is, and 
refers the plant to one or the other of these two grand classes. For 
when plants differ from each other in some one important respect, 
they usually differ correspondingly in other respects also. 

125. Parallel-veined leaves are of two sorts, —one kind, and the 
commonest, having the ribs or nerves all running from the base to 
the point of the leaf, as in the examples already given; while in 
another kind they run from a midrib to the margin, as in the common 
Pickerel weed of our ponds, in the Banana, in Calla, and many similar 
plants of warm climates. 

126. Netted-veined leaves are also of two sorts, as in the examples 
already referred to. In one case the veins all rise from a single rib 
(the midrib), as in Fig. 61. Such leaves are called feather-veined or 
pinnately veined ; both terms meaning the same thing, namely, that 
the veins are arranged on the sides of the rib like the plume of a 
feather on each side of the shaft. 

127. In the other case (as in Fig. 15), the veins aie off from 
three, five, seven, or nine ribs, which spread from the top of the leaf- 
stalk, and run through the blade like the toes of a web-footed bird. 
Hence these are said to be palmately or digitately veined, or (since the 
ribs diverge like rays from a center) radiate-veined. 

128. Since the general outline of leaves accords with the frame- 
work or skeleton, it is plain that feather-veined leaves will incline to 
elongated shapes; while in radiate-veined leaves more rounded forms 
are to be expected. 


129. The shape of the blade. —Infinite variety is ex- 
hibited by plants as regards the figure of the blade. Some 
of the chief influences to which the forms are owing are 
(1) the character of the natural surroundings, (2) the 
mode of folding and of growth in the bud, and (3) the 
advantage of certain shapes in respect to the equal illumi- 
nation of all the leaves. 

130. Natural surroundings. — As examples of the influ- 
ence of the natural surroundings, or habitat, we may take 
aquatic plants with submerged, and again others with 
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floating, leaves. In general, submerged plants possess 
long and narrow, or linear, leaves (Fig. 
68). Or, they may have leaves of a more 
or less rounded form, but much divided, 
or dissected, into linear parts (Fig. 64). 
Since submerged plants of many widely 
separated families in common show this 
type of leaf, —or these types,—the form 
must in some way be due to the circum- 
stances of life in water. In exactly what 
respect these cir- 
cumstances call for 
linear leaf forms 
is, however, an 
open question. 
They may be ad- 
vantageous from 
any one or all 
ian of the following 
64. One of the submerged 


leaves of Cabomba, a CAUSES. First, 


near relative of the light diminishes ©: Presh water 
Water Lily. S Eelgrass. 


rapidly as depth 

of water increases. It will, therefore, be an advantage 
for the blade to reach upward as far as possible in its 
growth; that is, to take a linear form. 

131. Secondly, the narrow and dissected forms have 
been attributed to the scarcity of carbon dioxide and 
oxygen in water. ‘The amount of these necessary sub- 
stances that will be absorbed by a leaf, other things 
being equal, is proportional to the extent of the surface 
in contact with the water. The more divisions the leaf 
has, or the longer and narrower it is, the greater the 
surface for any given quantity of tissue; and hence the 
more rapid the absorption of the dissolved gases. 

132. In the third place, Sir John Lubbock has suggested 
that, while the forms under discussion do offer a large 
amount of surface relatively to the total mass of the leaf, 
we must not forget that the huoyancy of the water favors 
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the dissected or the slender conformation; in so far as the 
water supports the weight, to that extent a compact and 
rigid framework is rendered unnecessary. He compares 
such leaves as those of Cabomba (Fig. 64) to the gills of 
fishes, which while in water float apart, but have not enough 
strength to support their own weight, and consequently 
collapse in air. | 

133. Finally, it is evident that in running water and 
in waves the slender forms give readily to the movements 
of the water, and are therefore less likely to be torn than 
broader forms would be. 

134. Floating leaves show as pronounced a tendency to 
become circular as the submerged ones to become linear. 
The circle, or ellipse, may be complete with the leaf stalk 


65. Floating leaves: a, of the Water Shield; b, of the Water Lily. 


running to the center, as in the Water Shield (Fig. 65, a). 
In this case, the form is said to be peltate. Or the circum- 
ference may be interrupted by a cleft, or sinus, leading to » 
the summit of the petiole (e.g. the Water Lily, Fig. 65, 6). 
The point of attachment of blade and petiole is the real 
base of the blade. The circle is filled out, in fact, by the 
growing backward of the blade at each side of the base. 
This leaf is described as orbicular, and cordate Cheart- 
shaped), or cordate cleft, at the base. 

135. We may suppose that the circle is the most advan- 
tageous form in leaf building, since the parts are equi- 
distant from the petiole, and thus conduction of food 
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matters to and from the leaf stalk is most easily per- 
formed; and that floating leaves are free to acquire this 
shape because they do not overshade one another. 

136. Again, the rounded forms are plainly better bal- 
anced, ride the waves better, and are less likely to be 


tipped and partially 
submerged. It is im- 
portant that the upper 
surface of floating leaves 
should be kept free, as 
is shown by the fact 
that they are coated 
with a waxy substance 
which prevents wetting, 
and which causes water 
thrown upon the leaves 
to roll away in all direc- 
tions. The pores which 
admit carbonic acid gas 


66. Leaf of the Tulip Tree (Liriodendron). 


and oxygen are in this upper surface. ‘The circular blade 
with the petiole attached near the center is well adapted 
to keeping every part afloat. 


137. The influence of the mode of fold- 
ing of the blade in the bud on its final 
shape is well illustrated by the leaf of the 
Tulip tree (Liriodendron, Fig. 66). The 
end of the lamina is seen to be cut off, as 
it were, or truncate. There are also pro- 
jections, or lobes, on either side. Figure 


67. Winter bud of 
Liriodendron, 
with some 
of the outer 
seales turned 
back. 


68 shows how the lobes, and recesses, and 
the truncation fit the space which the very 
young blade occupies between and around 
other parts of the developing bud. Fig- 
ure 67 shows the blade, with its two 
halves flatly folded together, in the win- 
ter bud. 

138. The benefit of equal illumination 
for all the leaves may well be the cause 


our. or Bor. —6 
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of many leaf shapes. Leaves standing side by side on the 
saine bough or around the same stem are thus shaped’ 
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68. A young bud of Lirio- 


dendron, much en- 
larged, showing the 
manner in which the 
blade of a young 
leaf is shaped in its 
growth by the con- 
figuration of the 
parts upon which it 
lies folded. — Lus- 
BOCK. 


so that they fit well together with 


little overshading. Divided and com-- 


pound ‘blades (see § 177) seem to be 
better than entire forms in the matter 
of allowing sunlight to filter through 
to foliage on lower parts of the stem. 

139. Perhaps enough cases have 
been given to make it clear that the 
philosophy of leaf forms is to be 
sought in the circumstances of life 
of the different sorts of plants. 

140. Division of the blade: the 
margin. —'l'‘he margin of the blade 
may be even, or entire, through- 
out. Oftener it is more or less in- 
dented. If slightly irregular, and 


the projections are pretty sharp, the 
margin is toothed, or dentate (Fig. 111) ; or, if the teeth 
point forward like those of a ripsaw, the margin is serrate 
(Fig. 110). If the depressions are rather deep and sharp, 
like cuts, the margin is incised (Fig. 115). Large projec- 
tions, especially if somewhat rounded, are termed lobes. 
All degrees and-kinds of marginal irregularity are similarly 
designated by proper terms for the ready description and 
recognition of the various species of plants: in two or 
three words the botanist may describe any one of the 
almost endlessly diversified shapes of leaves so as to give 
a definite idea of it. 

141. Compound leaves. — The blade is often so deeply 
divided that it consists of quite separated parts. The blade 
(and the leaf) is then compound (Figs. 59, 124). Each 
part often has a stalklet of its own, and the stalklet (or 


petiolule) is often jointed with the main leaf stalk just as 
this is jointed with the stem. 


142. Leaves with no distinction of petiole and blade. — The leaves 


of Iris show one form of this. The flat but narrow leaves of 
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iy Jonquils, Daffodils, and the cylindrical leaf of Onions are other 
instances. Needle-shaped leaves, like those of the Pine, Larch, and 
Spruce, are examples. 


LEAVES OF SPECIAL CONFORMATION AND USE 


143. Leaves for storage. —A leaf may at the same time serve 
both ordinary and special uses. Thus in those leaves of Lilies, such 
as the common White Lily, which spring from the bulb, the upper 
and green part serves for foliage and elaborates nourishment, while 
the thickened portion or bud scale beneath serves 
for the storage of this nourishment. The thread- 
shaped leaf of the Onion fulfills the same office, 
and the nourishing matter it prepares is deposited 
in its sheathing base, forming one of the concen- 
tric layers of the Onion. When these layers, so 
thick and succulent, have given up their store to 
the growing parts within, they are left as thin and 
dry husks. 

144. Leaves as bud scales have already been 
studied. 

145. Leaves as spines occur in several plants. 
A familiar instance is that of the common Bar- 
berry (Fig. 69). In almost any summer shoot 
most of the gradations may be seen between the 
ordinary leaves, with sharp bristly teeth and leaves 
which are reduced to a branching spine or thorn. 
The fact that the spines of the Barberry produce a leaf bud in their 
axils also proves them to be leaves. 


146. Leaves for climbing. — The 
leaves of several common climbing or 
clambering plants, one of which has 
been figured in another place (page 54), 
are roughened on the ribs and margins 
like the stem, as an aid to climbing. 
Even without roughening, the outstand- 
ing leaves and side-stems of plants of 
this general habit support the shoots 
as they weave their way through the 
thickets and latticed herbage. It is but 
i. wb & a step from the mere resting of the leat 
70, Tendril leaves of on chance supports to the habit of hook- 


Solanum jus- , : 
Pt sabe, < ing over them, more or less ; and but 


69, The common 
Barberry. 


84 THE LEAF 


another step to winding about them in the fashion of a 
tendril, The complete adoption of the clasping habit, 


\ 


71. Tendril leaves of Gloriosa superba. 


taken on in this case 
by the petiole, is seen 
in the Solanum jas- 
minoides of the gar- 
dens (Fig. 70) and 
the common Clem- 
atis. 

147. Or the ten- 
dril habit may orig- 
inate in the blade 
itself. Thus the pro- 


longed medium portion of the blade in Gloriosa Cig si) 


curves round the supporting object. 


leaf. Several compound 
leaves, as those of the Pea 
and Sweet Pea, have the 
extremity of the main 
stalk, or rachis, developed 


/ 

72. Tendril leaves of Lathy- 
rus Aphaca, the stipules 
performing the duty of 
foliage. 

into a tendril having all 
the qualities of the stem- 
tendrils before described. 
The leaflets also, in these 


This is,a simple 


cases, may be transformed 73. Tendril leaf of Cobxa macrostemma ; 


for the same purpose. In 


st, main stem of the plant; Uf, the 
extent of a single leaf, 
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Lathyrus Aphaca (Fig. 72) only the stipules remain to 
perform the offices of the blade. 


148. One of the most 
remarkable of tendril 
leaves is that of the 
Oobea figured herewith 
(Fig. 73). The tendril 
portion branches several 
times. Each branch 
again divides and sub- 


divides. The final sub- 
divisions are clawed 
(Fig. T4). 


Owing to the dichot- 


a b |! 


74. a, mode of attachment of the tendril 


tips to a support; b, the clawed ex- 
tremity, enlarged. 


omous—or two-forked —branching, neighboring claws 
codperate in catching slender objects coming into the axils 


75. Coiling of the tendril after haying 
fastened to a support. 


of the dichotomy, as the 
jaws of a pair of ice tongs 
act together in holding the 
block of ice. The tendril, 
therefore, catches with great 
readiness upon anything it 
may strike as the leaf is 
swayed by the breeze. Yet 
the leaf is far from depend- 
ent upon the winds for mo- 
tion. Like the extremity 
of a twining stem, it makes 
regular revolutions. The 
leaf from which the figure 
was drawn made complete 
revolutions in one hour and 
ten minutes, the end swing- 
ing round a circle about one 
foot in diameter. The mo- 
tion is easy to see, since the 


average rate of progress is about one-third the rate at 
which the end of the second hand of a watch travels. 


! 
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The actual motion is often faster than this, since the for- 
ward movement is interrupted by retracings of the path 
and by up and down or oblique deviations from the 
level course. 

149. In case a twig or stem of another plant is encoun- 
tered, the tendril bends round it and the clawed extremities 
catch in the bark (Fig. 74, a). The several divisions of 
the tendril, with their numerous hooks, lay hold on the 
newly found support, and soon twist about it, while the 
rachis shortens by coiling (Fig. 75), in the manner char- 
acteristic of tendrils. : 

150. The leaves of insectivorous plants. — The habitat 
of insectivorous plants is chiefly marshes, like peat bogs. 
Those that the student will 
be most likely to meet are 
the Sundews and Pitcher 


j Plants. The commonest, 
ea Sundew (Drosera rotundi- 
a= folia), is a little plant, 
Z=s° generally acaulescent, with 
its five or six rounded 
leaves spread out horizon- 
tally in a rosette from two 
to four inches in diameter. 
The leaves are thickly set 
with hairlike organs (Fig. 
76), each tipped with a 
Rs glistening drop of sticky 
76. A leaf of Drosera rotundifolia, or : : 

round leaved Gundew.(0c0). secretion. To judge from 
the number of small insects, 
mainly gnats and flies, usually found sticking on the leaves 
of the Sundew, it seems not unlikely that the plants exer- 
cise upon them some attraction, perhaps through an odor, 
perhaps only by the brilliance of the clear secretion drops 

shining in the sun, and the color of tho purplish glands. 
151. The gland-tipped outgrowths are tentacles. The 
marginal ones are the longest, and when fully spread out 
in all directions, double the total diameter of the leaf. If 
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a small fly touches the viscid globule at the extremity 
of one of these tentacles, he is at once securely held; the 
liquid being extraordinarily sticky, and so tenacious when 
drawn out into little strings that considerable motion may 
be imparted to the whole leaf through a single filament 
before it is broken. In its efforts to free itself, the Wy is 
likely to strike neighboring tentacles with its legs and 
wings. All the tentacles touched begin almost at once to 
bend inward, toward the center of the leaf. The fly is, in 
fact, finally deposited on the shorter tentacles of the blade. 
Then from all sides the tentacles converge toward the cap- 
tured insect, and their glands pour upon it secretions of 
digestive fluid, which now begins to flow, resembling the 
digestive secretions of the animal stomach. The soft parts 
of the insect are dissolved and the products of digestion 
absorbed by the glands. Subsequently the tentacles re- 
expand, and the secretions dry up, so that the remains of 
the insect may be blown away or shaken off. The secre- 
tions appear again after a time, in readiness for new prey. 

152. Bending of the tentacles was distinctly observed 
by Darwin ten seconds after excitation. The closing 
together of the tentacles takes from one to four or five 
hours. The tentacles expand again in from one to seven 
days, according to the nature of the exciting object. 

153. Pitcher Plants. — Pitcher Plants, of the type repre- 
sented by the genus Sarracenia, are also low bog plants. 
Their general habit, and the shape of their leaves — the 
upward-curving tube, the wing on one side, and the 
rounded, more or less arching hood at the apex, — are seen 
in the accompanying illustration (Fig. 77). In some 
species the hood quite overarches the mouth of the pitcher. 
Its surface and that of the throat of the pitcher are set 
with stiff downward-pointing bristles. The tube is habitu- 
ally half filled with water, in which the fragments of 
insects, in all stages of decomposition, may be found in 
considerable quantities. In most species these insects 
have been lured by secretions of honey to the rim of the 
pitcher ; and then slipping on the extraordinarily smooth 
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surface, their descent aided by the direction of the bristly 
hairs, they have fall- 
en helplessly into the 
liquid below. The 
liquid exudes from — 
the tissues of the 
leaf itself; though 
the spreading hood 
of Sarracenia pur- 
purea must catch a 
certain amount of 
rain. To what ex- 
tent the dissolution 
of the captured 
insects is promoted 
by digestive  ele- 
ments produced by 
the pitcher, to what 
extent by ordinary 
decay, is not certain. It is held, however, that the 
organic solutions are absorbed and used by the plant. 

154. Insects are caught in another 
way, and more expertly, by the most 
extraordinary of all the plants of this 
country, the Dionea or Venus’s Fly- 
trap, which grows in the sandy bogs 
around Wilmington, North Carolina. 
Here (Fig. 78) each leaf bears at its 
summit an appendage which opens and 
shuts, in shape something like a steel 
trap, and operating much like one. 
For when open, no sooner does a fly 
alight on its surface, and brush against 
any one of the two or three bristles that i Be pee 
grow there, than the trap suddenly 
closes, capturing the intruder. If the fly escapes, the 
trap soon slowly opens, and is ready for another cap- 
ture. When retained, the insect is after a time moistened 


17. Sarracenia purpurea, the Pitcher Plant of 
the Northern United States. 
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by a secretion from minute glands of the inner surface, 
and is digested. 


155. The Bladderwort, one of the most interesting of our car- 

_ nivorous plants, should be sought in still water of ponds and large 

pools— where it is common — and examined under the lens. Nepenthes, 
the East Indian Pitcher Plant, is not uncommon in greenhouses. In 
nature it grows as an epiphyte on trees. 

156. The development of devices for entrapping animals, on the 
part of the carnivorous plants, has the following significance. These 
plants are found in places where nitrogenous compounds are scarce. 
Tf their roots reach soil, it is merely wet sand or mud, poor in com- 
bined nitrogen. Often the plants are aquatic or epiphytic. The 
animals caught are rich in nitrogenous food, and so supply just that 
nutritive element which could not otherwise be obtained. 

157. Duration of leaves.— The leaves of such trees as the Elm, 
Maple, Chestnut, Linden, and so on, last but a single season and then 
fall off. ‘Their leaves are deciduous; and the trees themselves are 
spoken of as deciduous trees, meaning trees with deciduous foliage. 
Evergreen leaves last more than one season at least. Those of the 
Pines and Firs persist for two to five years, or in some cases more. 
In the Conifer, Abies Pinsapo, the age of the leaf reaches sixteen or 
seventeen years. 

158. The fall of deciduous leaves is not caused by their death. 
Even before they begin to turn yellow in the autumn, the disarticulation 
is begun which, when complete, allows them to drop away, leaving a 
clean scar. Before this event, a large part of the useful substances in 
the active tissue of ‘the blade is withdrawn and saved to the plant. 
The brilliant colors of autumn foliage are the signs that the living 
matter is being chemically changed preparatory to this withdrawal. 
Frost and cold have only an indirect effect, if any, in bringing about 
the high coloration. 


The Arrangement of Leaves 


159. It has come to the student’s notice in the study of buds and 
of the stem that leaves are given off from the stem in somewhat defi- 
nite fashion; at least in such cases as that of the Horse-chestnut, 
where they occur in pairs, on opposite sides of the stem. The regu- 
larity would not be so apparent in the leafy branch of the Apple. 
Yet here, too, a little attention shows a pretty definite system in the 
disposition of the leaves. The study of leaf arrangement is called 
Phyllotaxy. 

160. The attachment of the leaf to the stem is the insertion. Leaves 


are inserted in three different modes. They are 
7 
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Alternate, that is one after another; or with only a single leaf to 
each node; 

Opposite, when there is a pair to each node, the two leaves in this 
case being always on opposite sides of the stem ; 

Whorled or verticillate, when there are more than two leaves on a 
node, in which case they divide the circle equally between them, form- 
ing a verticel or whorl. When there are three leaves in the whorl, 
the leaves are one-third of the circumference apart; when four, one- 
quarter; and so on. So the plan of opposite leaves is merely that of 
whorled leaves, with the fewest leaves to the whorl; namely, two. 

161. Phyllotaxy of alternate leaves. — Alternate leaves are distrib- 
uted along the stem in an order which is tolerably uniform for each 
species. ‘The arrangement in all its modifications is said to be spiral, 
because, if we draw a line from the insertion (i.e. the point of attach- 
ment) of one leaf to that of the next, and so on, this line will wind 
spirally around the stem as it rises, and in the same plant will commonly 
bear the same number of leaves for each turn 
round the stem. That is, any two successive 
leaves will always be separated from each 
other by an equal portion of the circumfer- 
ence of the stem. The distance in height 
aes 3 between any two leaves may vary greatly, 
even on the same shoot, for that depends upon 
Relketay: the length of the internodes, or spaces between 
the leaves; but the distance as measured 
around the circumference (the angular diver- 
gence, or angle formed by any two successive 
leaves) is practically the same. 

162. Two-ranked. — The greatest possible 
divergence is, of course, where the second lcaf 
stands on exactly the opposite side of the stem 

from the first, the third on the side opposite 
79. Three-ranked ar- the second, and therefore over the first, and 
rangement, shown the fourth over the second. This brings 
in a piece of the Babys : , 
stalk Orhan eonee all the leaves into two ranks, one on one side 
withitheleaves pit of the stem and one on the other, and is 


off above their therefore called the two-ranked arrangement. 
bases; the leaves Next is the 

are numbered in 163 

order, from aie . Three-ranked arrangement,—that of 


all Sedges, and of White Hellebore. Here 
the second leaf is placed one-third of the way round the stem, the 
third leaf two-thirds of the way round, the fourth leaf accordingly 
directly over the first, the fifth over the second, and so on. That is, 
three leaves occur in each turn round the stem, and they are separated 
from each other by one-third of the cireumference (Fig. 79). 


j 
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164. Five-ranked is the next in series, and the most common. It 
is seen in the Apple (Fig. 80), Cherry, Poplar, and the greater number 
of trees and shrubs. In this case 
the line traced from leaf to leaf 
will pass twice round the stem 
before it reaches a leaf situated 
directly over any below. Here 
the sixth leaf is over the first; 
the leaves stand in five perpen- 
dicular ranks, with equal angular 
distance from each other; and 
this distance between any two 
successive leaves is just two- 
fifths of the circumference of the 
stem. 

165. The above arrangements i 
of spirally placed leaves are the 80-81. 5-ranked arrangement: 80, 
most common. A three-eighths shoot with its leaves 5-ranked, 

é A - the sixth leaf over the first, as 
or five-thirteenths divergence is in the Apple Tree; 81, diagram 
not uncommon. It will be noted of this arrangement. 
that the precise arrangement may 
be indicated by a fraction, thus: the two-ranked by }, the three-ranked 
by 4, the fiveranked by 3, and so on with 
the 3, 2, and other arrangements, the whole 
fraction indicating the angular divergence of 
the leaves, while the denominator shows the 
number of vertical. ranks. It will be seen 
that, beginning with 2, any one of the frac- 
tions may be derived by adding the numera- 
tors of the two preceding fractions for the 
following numerator, and in like manner 
adding the two preceding denominators for 
the new denominator. 

166. Phyllotaxy of opposite and whorled 
leaves. — This is simple and comparatively 
uniform. The leaves of each pair or whorl 
are placed over the intervals between those 
of the preceding, and therefore under the 
intervals of the pair or whorl next above. 
The whorls or pairs alternate or cross each 
82. Opposite leaves of Eu- other, usually at right angles, that is, they 

onymus, or Spindle decussate (Fig. 82). Opposite leaves, that 
Tree, showing the jg whorls of two leaves only, are far com- 


> j airs f 
successivé = palrs | oner than whorls of three or four or more 
crossing each other 


at right angles. members. 
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TERMS USED IN THE DESCRIPTION OF LEAVES 


[Inserted for reference use by classes making the determination of 
plants a pat of their course. ] 

167. Forms of leaves as to general outline.—It is necessary to 
give names to the principal shapes, and to define them rather precisely, 
since they afford easy marks for distinguishing species. The same 
terms are used for all other flattened parts as well, such as petals; so 
that they make up a great part of the descriptive language of Botany. 
Beginning with the narrower and proceeding to the broadest forms, a 
leaf is said to be : 

Linear (Fig. 83), when narrow, several times longer than wide, and 
of the same breadth throughout. 

Lanceolate, or Lance-shaped, when conspicuously longer than wide, 
and tapering upwards (Fig. 84), or both upwards and downwards. 

Oblong (Fig. 85), when nearly twice or thrice as long as broad and 
of uniform breadth. 

Elliptical (Fig. 86), when similar to oblong but with continuously 
rounding sides. 

Oval, when broadly elliptical, or elliptical with the breadth con- 
siderably more than half the length. 

Ovate (Fig. 87), when the outline is like a section of a hen’s egg 
lengthwise, the broader end toward the stem. 


NO90Q x 


83-88. A series of shapes of feathered-veined leaves: 83, linear; 84,. 
lanceolate; 85, oblong; 86, elliptical; 87, ovate; 88, cordate. 


Orbicular, or Rotund (Fig. 97), circular in outline, or nearly ie 

A leaf which tapers toward the base instead of toward the apex 
may be 

Oblanceolate (Fig. 89), when of the lance-shaped form, only more 
tapering toward the base than in the opposite direction. 

Spatulate (Fig. 90), when more rounded above, but tafering thence 
to a narrow base, like an old-fashioned spatula. 

Obovate (Fig. 91), when inversely ovate, that is, ovat with the nar- 
rower end toward the stem. 

Cuneate, or Cuneiform, that is, Wedge-shaped (Fig. 9%), broad above 
and tapering by nearly straight lines to an acute angle at the base. 
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168. As to the base, its shape characterizes several forms, such as 
Cordate, or Heart-shaped (Figs. 88, 94), when a leaf of an ovate 
form, or something like it, has the outline of its rounded base turned 
in (forming a notch or sinus), where the 
stalk is attached. 


aN 
Reniform, or Kidney-shaped (Fig. 96), Y) 
like the last, only rounder and broader 
than long. 
Auriculate, or Eared, having a pair of 
89 90 91 92 


small and blunt projections, or ears, at 

the base, as in one species of Magnolia 9-92, Feather-veined leaves: 

(Fig. 99). 89, oblanceolate; 90, 
Sagittate, or Arrow-shaped, where such spatulate ; 91, obovate; 

92, wedge-shaped. 

ears are acute and turned downwards, 

while the main body of the blade tapers upwards to a point, as in 

the common Sagittaria or Arrowhead, and in the Arrowleaved Poly- 

gonum (Fig. 98). 


93 94 95 
i) 
96 97 99 100 
93-97. Various forms of radiate- 98-100. Feather-veined leaves: 98, 
veined leaves: 93, 94, cor- sagittate; 99, auriculate; 100, 
date;~95, 96, reniform; halberd-shaped or hastate. 


97, peltate. 


Hastate, or Halberd-shaped, when such lobes at the base point out- 
wards, giving the shape of the halberd of the olden time, as in another 
Polygonum (Fig. 100). 

Peltate, or Shield-shaped (Fig. 97), is the name applied toa curious 
modification of the leaf, commonly of a rounded form, where the foot- 
stalk is attached to the lower surface instead of the margin, and there- 
fore is naturally likened to a shield borne by the outstretched arm. 
The common Watershield, the Nelumbo, and the White Water Lily, 
and also the Mandrake, exhibit this sort of leaf. 

169. As to the apex, the following terms express the principal 
variations : — 

Acuminate, Pointed, or Taper-pointed, when the summit is more or 
less prolonged into a narrowed or tapering point; as in Fig. 101. 


hii 
=) 
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Acute, ending in an acute angle or not prolonged point; Fig. 102. 

Obtuse, with a blunt or rounded apex; as in Fig. 103, ete. 

Truncate, with the end as if cut off square; as in Fig. 104. 

Retuse, with rounded summit slightly indented, forming a very 
shallow notch, as in Fig. 105. 

Emarginate, or Notched, indented at the end more decidedly; as in 
Fig. 106. 

Obcordate, that is, inversely heart-shaped, where an obovate leaf is 
more deeply notched at the end (Fig. 107), as in White Clover and 
Wood-sorrel; so as to resemble a cordate leaf inverted. 


104 105 106 107 


401-109. Forms of the apex of leaves: 101, acuminate ; 102, acute; 103, ob- 
tuse; 104, truncate; 105, retuse; 106, emarginate ; 107, obcordate; 108, 
cuspidate, 109, mucronate. 


/ 


N 40 
101 102 103 


108 109 


Cuspidate, tipped with a sharp and rigid point; as in Fig. 108. 

Mucronate, abruptly tipped with a small and short point, like a 
mere projection of the midrib; as in Fig. 109. 

Aristate, Awn-pointed, and Bristle-pointed, are terms used when this 
mucronate point is extended into a longer bristle-form or slender 
appendage. 

The first six of these terms can be applied to the lower as well as 
to the upper end of a leaf or other organ. The others belong to the 
apex only. 

170. As to degree and nature of division, there is first of all the 
difference between 

Simple leaves, those in which the blade is of one piece, howeyer 
much it may be cut up, and ~ 

Compound leaves, those in which the blade consists of two or more 
separate pieces, upon a common leafstalk or support. Yet between 
these two kinds every intermediate gradation is to be met with. . 

171. As to particular outlines of simple leaves (or the parts of 
compound leaves), they are 

Entire, when their general outline is completely filled out, so that 
the margin is an even line, without teeth or notches. 

Serrate, or Saw-toothed, when the margin is cut into sharp teeth, like 
those of a ripsaw, that is, pointing forwards; as in Fig. 110. 

Dentate, or Toothed, when such teeth point outwards, instead of 
forwards; as in Fig. 111. 


Crenate, or Scalloped, when the teeth are broad and rounded; as in 
Fig. 112. 
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Repand, Undulate, or Wavy, when the margin of the leaf forms a 
wavy line, bending slightly inwards and outwards in succession; as 


in Fig. 113. 

Sinuate, when the margin is 
more strongly sinuous or turned 
inwards and outwards; as in 
Fig. 114. 

Incised, Cut, or Jagged, when 
the margin is cut into sharp, 
deep, and irregular teeth or in- 
cisions; as in Fig. 115. 

Lobed, when deeply cut. 
Then the pieces are in a gen- 
eral way called Loses. The 
number of the lobes is briefly 
expressed by the phrases two- 


110 


111 ds 118 114 115 


yr ei | 


a rf ; | 
: \ DM) ~ M, 


Nt] 
hy 


SER Ni 
I i ill 


110-115. Kinds of Peas of leaves: 110, 
serrate; 111, dentate; 112, cre- 
nate; 113, repand; 114, sinuate; 
115, incised. 


lobed, three-lobed, five-lobed, many-lobed, etc., as the case may be. 
When the depth and character of the lobing needs to be more par- 
ticularly specified, the following terms are employed, viz.:— 
Lobed, in a special sense, when the incisions do not extend deeper 
than about halfway between the margin and the center of the blade, 


118 


116 


ao 


116-123. Margins of deeply cut leaves: 
cleft; 
119, pinnately divided; 
palmately three- 
three-parted; 
palmately three-divided, or trisected. 


lobed; 117, pinnately 
parted ; 
mately three-lobed; 121, 
cleft; 122, palmately 


aLy 


NR an 
122 128 


if so far, and are 
more or less round- 


ed; as in the 
leaves of the Post 
Oak, Fig. 116, and 


the Hepatica, Fig. 
120. 

Cleft, when the 
incisions extend 
halfway down or 
more, and especially 
when they are sharp; 
as in Figs. 117, 121. 


And the phrases 
116, pinnately two-cleft, or, in the 
118, pinnately Latin form, bifid, 


120, pal- three-cleft or trifid, 
four-cleft or quadri- 
fid, five-cleft or quin- 


quefia, etc., or many- 


123, 


or eat tions. 


Parted, when the incisions are still deeper, but yet do not quite 
reach to the midrib or the base of the blade; as in Figs. 118, 122. And 
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the terms two-parted, three-parted, etc., express the number of such 
divisions. 

Divided, when the incisions extend quite to the midrib, as in the 
lower part of Fig. 119, or to the leafstalk, as in Fig. 123; which really 
makes the leaf compound. 

172. The mode of lobing or division corresponds to that of the 
veining, whether pinnately veined or palmately veined. In the former 
the notches or incisions, or sinuses, coming between the principal veins 
or ribs are directed toward the midrib: in the latter they are directed 
toward the apex of the petiole; as the figures show. 

173. So degree and mode of division may be tersely expressed in 
brief phrases. Thus, in the four upper figures of pinnately veined 
leaves, the first is said to be pinnately lobed (in the special sense), the 
second pinnately cleft (or pinnatifid in Latin form), the third pinnately 
parted, the fourth pinnately divided. 

174. Correspondingly in the lower row, of palmately veined leaves, 
the first is palmately lobed, the second palmately cleft, the third palmately 
parted, the fourth palmately divided. Or, in other language of the 
same meaning (but now less commonly employed), they are said to be 
digitately lobed, cleft, parted, or divided. 

175. The number of the divisions or lobes may come into the 
phrase. Thus in the four last named figures the leaves are respectively 
palmately three-lobed, three-cleft (or trifid), three-parted, three-divided. 
And 0 for higher numbers, as jive-lobed, jive-cleft, etc., up to many-lobed, 
many-cleft, or multifid, etc. The same mode of expression may be used 
for pinnately lobed leaves, as pinnately seven-lobed, -cleft, -parted, etc. 

176. The divisions, lobes, etc., may themselves be entire (without 
teeth or notches), or serrate, or otherwise toothed or incised; or lobed, 
cleft, parted, etc.: in the latter cases making twice pinnatifid, twice 
palmately or pinnaiely lobed, parted or divided leaves, ete. From these 
illustrations one will perceive how the botanist, in two or three words, 
may describe any one of the almost endlessly diversified shapes of 
leaves, so as to give a clear and definite idea of it. 

177. Compound leaves.— A compound leaf is one which has its. 
blade in entirely separate parts, each usually with a stalklet of its own; 
and the stalklet is often jointed (or articulated) with the main leaf- 
stalk, just as this is jointed with the stem. When this is the case, there 
is no doubt that the leaf is compound. But when the pieces have no 
stalklets, and are not jointed with the main leafstalk, it may be con- 
sidered either as a divided simple leaf, or a compound leaf according 
to the circumstances. This is a matter of names where all intermedi- 
ate forms may be expected. 

178. While the pieces or projecting parts of a simple leaf blade are 
called lobes, or in deeply cut leaves, etc., segments or divisions, the sepa- 
rate pieces or blades of a compound leaf are called LEAFLETs. 
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179. Compound leaves are of two principal kinds, namely, the 
pinnate and the palmate; answering to the two modes of veining in 
reticulated leaves, and to the two sorts of lobed or divided leaves 
(Figs. 116, 120). : 

180. Pinnate leaves are those in which the leaflets are arranged on 
the sides of a main 


leafstalk ; as in 
Figs. 124-126. They 
VE 


answer to the feather- 

veined (i.e. pinnately- LET, 

veined) simple leat; <4 

as will be. seen at Z aS 

once on comparing ae 
The leaf: a 


the forms. 

lets of the former OS — 

answer to the lobes j Wy) 

or divisions of the 124 125 126 
latter; and the con- 124-126. Pinnate leaves: the first with an odd leaflet 
tinuation of the peti- (odd-pinnate) ; the second with a tendril in 


place of uppermost leaflets ; the third abruptly 


ole, along which the : : 
pinnate, or of even pairs. 


leaflets are arranged, 
that is, the leaf rachis answers to the midrib of the simple leaf. 

181, Three sorts of pinnate leaves are here given. Fig. 124 is pin- 
nate with an odd or end leaflet, as in the Common Locust and the Ash. 
Fig. 125 is pinnate with a tendril at the end, in place of the odd leaflet, 
as in the Vetches and the Pea. Fig. 126 is evenly or abruptly pinnate, 
as in the Honey Locust. 

182. Palmate (also named digitate) leaves are those in which the 
leaflets are all borne on the tip of the leafstalk, as in the Lupine, 
the common Clover, the Virginia Creeper, 
the Horse-chestnut and Buckeye (Fig. 127). 
They evidently answer to the radiate veined 
or palmately veined simple leaf. 

183. Either sort of compound leaf may 
have any number of leaflets; yet palmate 
leaves cannot well have a great many, since 
they are all crowded together on the end 
of the main leafstalk. Some Lupines have 
127. Palmate (or digitate) pine or eleven; the Horse-chestnut has 

leaf of five leatlets cue Se eee 
of the Sweet Buck- »S¢¥e?) the Sweet Buckeye more commonly 
eye. five, the Clover three. A pinnate Jeaf often 
has only seven or five leaflets, or only three, 
as in the Beans of the genus Phaseolus, etc. ; in some rarer cases only 
two; in the Orange and Lemon and also in the common Barberry: 
there is only one. The joint at the place where the leaflet is united 
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with the petiole distinguishes this last case from a simple leaf. In © 
other species of these genera the lateral leaflets also are present. 

184, The leaflets of a compound leaf may be either entire (as in 
Figs. 124-126), or serrate, or lobed, cleft, parted, ete. ; in fact, may pre- 
sent all the variations of simple leaves, 
and the same terms equally apply to 
them. 

185. When the division is carried 
so far as to separate what would be 
one’ leaflet into two, three, or several, 
the leaf becomes doubly or twice com- 
pound, either pinnately or palmately, as 
the case may be. For example, while 
the clustered leaves of the Honey 
Locust are simply pinnate, that is, once 
pinnate, those on new shoots are bipin- 
nate, or twice pinnate, as in Fig. 128. 
When these leaflets are again divided 
in the same way, the leaf becomes 
thrice pinnate, or tripinnate, as in many 
Acacias. The first divisions are called 
pinne ; the others, pinnules; and the as. 
last, or little blades themselves, age A vice-pinnate (abruptly) 

eaf of the Honey Locust. 
leaflets. 

186. So the palmate leaf, if again compounded in the same way, 
becomes twice palmate, or, as we say when the divisions are in threes, 
twice ternate (in Latin form biternate); if a 
third time compounded, thrice ternate or triter- 
nate. But if the division goes still further, 
or if the degree is variable, we simply say 
that the leaf is decompound ; either palmately 
or pinnately decompound, as the case may be. 
Thus, Fig. 129 represents a four times ter- 
nately compound (in other. words a ternately . 
decompound) leaf of a common Meadow Rue. 

187. When the botanist, in describing 
129. Ternately decom- leaves, wishes to express the number of the 

pound leaf of laanete: hema hak like tt ve 
MoadoweBuet : y use terms like these: 
Unifoliolate, for a compound leaf of a single 
leaflet; from the Latin wnum, one, and foliolum, leaflet. 

Bifoliolate, of two leaflets, from the Latin bis, twice, and foliolum, 
leaflet. 

Trifoliolate (or ternate), of three leaflets, as the Clover, and so on. 


Palmately bifoliolate, trifoliolate, quadrifoliolate, plurifoliolate (of 
several leaflets), etc.: or else 


‘ 


ay 
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Pinnately bi-, tri-, quadri-, or pluri-foliolate (that is, of two, three, 
four, or several leaflets), as the case may be: these are terse ways of 
denoting in single phrases both the number of leaflets and the kind 
of compounding. 


© 


XI. LABORATORY STUDIES OF THE FLOWER 


The object of the flower is the bearing of seed for the reproduction 
of the plant. It is best to examine at once the seed rudiments with 
the parts in which they are borne, and those equally important prod- 
ucts, the pollen grains, which act upon the seed rudiments to make 
them capable of growth into seed, as well as the organs which bear 
the pollen. After that the less important, though more showy, parts 


of the flower are to be studied. 
’ 


Exercise XXIX. Tue RUDIMENTS OF THE SEEDS 


Look the flower over as well as possible, without pulling it to 
pieces, to see what the various parts are like. Note in a general way, 
without drawing, the number, arrangement, and varied shapes of the 
parts. 

Remove the members at one side in order to get at the central 
organ, the pistil. Cut this off at the end gradually until white, seed- 
like bodies — the ovules —are brought to view. 

Cut down the sides wherever necessary in order to split off the 
outer walls, so as to leave the ovules undisturbed and exposed to view 
in their natural positions. 

Examine with the lens, noting : — 

(1) the arrangement; 

(2) the number of rows in each compartment; 

(3) the attachment of the ovules; 

(4) the number of compartments. 

The hollow portion of the pistil is the ovary; its compartments 
are termed cells. The middle part of the ovary, where the walls of 
the cells meet, is the axis. The partitions between the cells are the 
dissepiments. The surface where the ovules are attached in a cell is 
the placenta; if there are several cells there are several placente. The 
manner in which the ovules are placed, as concerns attachment, is the 
placentation. If they are attached to the axis the placentation is 
axile; if to the walls of the cell, it is parietal. 

Add to your notes a few words describing the pistil in hand as to 
the number of cells and the placentation. 

Taking up a fresh flower, for the moment, note how the pistil ends 
above. The somewhat enlarged end with granular or loose tissue on 
the surface is the stigma. Below this the pistil is often narrowed, so 
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that the stigma is raised on a more or less slender column, the style. 
When seated on the ovary the stigma is sessile. Draw the pistil and 
label the parts. 

Draw the ovary with walls removed, side view, to show the ovules - 
in position (x 4-6); end view, to show placentation and number of 
cells of ovary (x 8-5). 

Exatnine the ovules, removed, with the highest power of the dis- 
secting microscope, or, perhaps, with a compound microscope. Draw a 
side view, including the little stalk of attachment to the placenta. 


Exercise XXX. Tuer Potten 


Examine the organs standing next to the pistil—the stamens. 
Find one opened and shedding its yellow, mealy contents, the pollen ; 
and one not yet opened. 

ff a high power is available examine and draw the individual 
grains. 

Cut a thin cross section e{ the unopened stamen to show the 
cavities in which the pollen is produced — the pollen sacs. 

Note where the pollen sacs open, or dehisce. 

Draw a stamen (x 2-3). The stalk is the filament. The pollen- 
bearing terminal portion is the anther. The continuation of the fila- 
ment, or the part that connects the pollen sacs, is the connective. Label 
all parts. Draw anther, side view, to show dehiscence (x 3-5); cross 
section of anther showing the pollen sacs (x 5-10). 

The really essential parts of the flower have now been seen. The 
ovules, acted upon by the pollen, give rise to new plants. Many 
flowers have no other parts than pistils or stamens; that is, no pro- 
tecting envelopes such as the brightly colored leaves of the flower 
which is now being studied. These leaves are of great service in pro- 
moting the transfer of pollen from flower to flower and in protecting 
the pistil and stamens while they are maturing. But they take only 
an indirect, not a strictly necessary, part, in reproduction. 


Exercise XXXII. THe Firorat ENVELOPES 


Are there two. sets of the floral leaves? Do they differ in any 
respect except in position? Draw one member of each set if there is 
a difference. 

Examine one of the floral leaves under the lens with transmitted 
light, shading meanwhile from direct light, to discover any venation. 
If any is found indicate this on the drawing. 

The leaflike organs together are the perianth. When in two dis- 
tinct sets, the outer set is the calyx, the members being the sepals; the 
inuer is the corolla, made up of petals. 
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Exercise XXXII. Tue Parts or tHE FirowrrR in RELATION 
TO OnE ANOTHER 


Cut a new flower neatly in halves lengthwise. 

Draw the half flower as seen from the cut side, to show: — 

(1) the shape of the pistil; 

(2) the relative positions and heights of the other parts. 

The summit of the flower stem, generally somewhat enlarged, from 
which the organs spring, is the receptacle. 

Looking down upon or into the flower, endwise, make out the rela- 
tive position of the sepals, petals, stamens, and cells of the ovary. 

When these have been made out definitely, make a diagrain of the 
flower as seen from above, in the following manner : — 

1st. Represent the ovary in cross section. 5 

2d. In a cirele—if so found in the flower—around the ovary, 

roughly indicate the cross sections of the anthers, properly 
placed as regards direction from the ovary cells. 

3d. Represent petals by arcs of a 

circle, properly placed; the 
ares may be thickened a 
little at the middle to repre- 
sent midribs of the petals. 
4th. Outside these draw. similar 
figures for the sepals, in 
the proper places with 
respect to the other parts. 

The diagram thus constructed 
shows the ground plan of the flower, 
The annexed figure shows the method 
of constructing such diagrams, 

In case any two parts of the 
flower are grown together, as two 
petals, or a petal and a sepal, as 
sometimes happens, this fact may 
easily be indicated in the diagram 
by drawing a dotted line between 499%, flower and floral diagram 
the conjoined members. of Trillium. 


Exercise XXXIIJ. Tue ARRANGEMENT OF THE FLOWERS ON 
THE Stem or STEMS: OR JNFLORESCENCE 


When flowers come in clusters they are found in one of two differ- 
ent types of inflorescence. Either a flower, early produced, ends the 
main stem of the cluster, so that no further growth of the cluster in 
the line of the axis is possible; in this case new flowers are produced 
only on side branches, and these side flowers are younger than that 
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on the central axis of inflorescence; or the cluster goes on growing in 


the main axis aud putting out new flowers for a time, —so that the~ 
lower flowers are older, the upper ones younger. The first type is 
called determinate, or cymose ; the second, indelerminate, or racemose. 
Determine the type of inflorescence in the material furnished. 
Draw a diagram of the arrangement of the flowers, letting lines rep- 
resent the stems, branches, and individual flower stalks (or pedicels), 


and putting at the ends dots for the flowers, larger for the older, and 


smaller for the younger, flowers. 

Turn to the figures of the different sorts of cymose and racemose 
inflorescences (page 140 and following), and select the proper term 
for the material in hand. 


. Exercise XXXIV. THe FLOWER OF A ConIFEROUS PLANT 


1. The Staminate Flower 


Cut a longitudinal section. Note the positions of the stamens. 
Draw the outline of the whole flower (or cone) and the central axis, 
and indicate the position and outline of two or three stamens. 

Detach one stamen. Note its general form, and the number of 
pollen sacs. Do the sacs lie on the under or the upper side of the 
stamen? Find out about the place where the sacs open for the emis- 
sion of pollen. Draw one stamen, so as to show the pollen sacs 
opened. 

Are there any scales or other structures answering to the perianth 
of an angiospermous flower ? 

Note the size and number of the pollen grains and examine with the 
compound microscope if possible. 


2. The Pistillate Flower 


Before cutting into the flower (or cone), note the arrangement of 
the scales. 

Note also the outstanding edges of the scales; this feature is related 
to the method of pollination. 

Draw a simple outline of the cone, and then indicate diagrammati- 
cally the arrangement of the scales; that is, draw simple continuous 
lines for the boundaries of the rows of scales. Can you see rows in 
more than one direction ? If so, draw the diagram accordingly. 

Break the cone across. Separate one of the scales. On careful 
examination it will be seen that the scale is double, so that there 
seem to be two scales with a common base. The under one is the 
smaller. The upper one is the placental scale, ov ovuliferous scale. 

Examine the upper surface of the placental scale for two promi- 
nences near the base. Each has a few short filaments projecting 
toward the axis of the cone. The prominences are the ovules. The 
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filaments serve to catch the pollen when it has fallen upon the cone 
and down between the scales to the ovules. 
Draw upper and under views, to show the two scales and the ovules. 


FurtHer Work on THE FLOWER 


The study of the flower, as far as many of the details are concerned, 
depends so much on the available material that specific directions had 
best be left to the teacher. 

For suggestions as to systematic study of flowering plants, see the 
Appendix. 

\ 


XII. THH FLOWER 
GENERAL MORPHOLOGY OF THE FLOWER 


188. The flower is destined to produce seed; the seed, 
to bring forth a plant of the next generation. At the 
center of the flower bud, in their proper cavities the 
beginnings of the seed rudiments are distinguishable long 
before the flower ig ready to open. If, after the bud 


130. A flower of the Chetry Tree cut 
open to show the single ovule 
in its receptacle, the ovary. 


finally unfolds and the several 131. The ovary of Mandrake 
opened at one side to 
envelopes separate, the receptacle hog ahem Raineeoan 
seen within is cut open, one or ovules, each contain- 
ing the starting point 
two, often several, and not uncom- of a new plant. 
monly very many, rounded bodies 
are discovered, — white, shining, and translucent, spring- 
ing in definite and orderly arrangement from the walls 
or the central axis. These are the ovules (Figs. 130, el). 
To these small vesicles the life of the species of plants 
which bear them is for a time intrusted. Lach one car- 
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ries within it an inheritance of the racial characteristics: 
the forms of the leaves, the colors of the flower, the height 
and character of the stem, even the movements of the 
parent plant are passed down through the ovule (with the 
aid, as will shortly be seen, of the pollen) to the plant 
which is to spring from the ovule. 

189. The ovule-bearing organ is the pistil (Fig. 132). 
Three parts are usually distinguishable: the hollow lower 
portion is the ovary; the column sur- 
mounting this is the style; and at the 
tip of the style—sometimes on its 
side—a part of the surface without 
epidermis and moist or even sticky, 
is termed the stigma. The style may 
be lacking; the stigma is then sessile 
on the ovary (Fig. 181). 

190. The flower commonly contains 
139. Pistil of Wild Ge. but one pistil. Sch flowers as those 
cna ae of the Pea and Bean illustrate the 
stg, stigma. | Simplest case of all, when the pistil is 
solitary and has but one cavity with 
ovules borne on but one side of it. In the Buttercup 
(Fig. 133) there are many pistils, each simple, with a 
single cavity, containing but a 
single ovule. In the majority 
of plants, however, the two or 
more original pistils grow up 
from a very early stage in their S 
development united throughout if 
the greater part of their length. 433. mower of Buttercup. 
Compound pistils are thus 
formed. The several combined pistils are then termed 
carpels. 


. 


191. The portion of the ovary to which the ovules are 
attached is the placenta, and the manner in which the 
ovules are distributed on the interior surfaces of the ovary 
is the placentation. When the ovules are numerous, the 
placenta is apt to be a well-developed cushion or projection 
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of some sort (see Fig. 138). But the name applies even 
when no special outg.owth 
is to be seen. 


192. Types of ovary and 
placentation.— When the pis- 
tils are separate and the ovaries, 
therefore, one-celled, the typical 
arrangement of the ovules in 
each ovary is in a double verti- 
cal row on the side nearest the 
center of the flower (Fig. 134), 184. The several distinet pistils of a 
A solitary ovule may be sus- ee eS one eat aa 
pended from the top of the eis Dene Bares ihe 
cell, or spring from the side : 
toward the flower axis, or rise from the bottom. 

193. When the pistil is compounded of several carpels, various 
arrangements of the parts are possible. The common one is that 


194, With two or more cells 
- and axile placentation (Figs. 135- 
9 137).— Such a pistil is just what 
| would be formed if simple pis- 
il 
ld 

su fl the axis or center. The ovary 

135 187 has as many internal partitions, 
135-137. Pistils: 135, a Saxifrage, the or dissepiments, as there are car- 


tils, like those of the Larkspur, 

pressed together in the center 

sO a i Reem pels in the composition. When 
5 stv] such pistils ripen into pods 


of the flower, were to cohere by 
St. Johnswort, the styles of the 


their contiguous faces. In such 

a case the placente are naturally 
axile, or all brought together in 

earpels distinct ; 137, another St. they often separate along these 

Johnswort, the carpels united lines into their elementary car- 

throughout. 

pels. 

195. One-celled, with parietal placente (Figs. 158, 139).— In this 
not uncommon case it is conceived that the several original carpellary 
cavities are thrown into one as the organ grows. The ovules now 
spring from the lines of junction of the different carpels. A placenta 
belongs here half to one carpel, half to another. At each placenta a 
double row of ovules is apt to be found; but the two rows originate 
from distinct carpels. The number of carpels is still to be told from 
the number of placente. The placentation is here termed parietal. 


) 
Z 
106 THE FLOWER 


196, One-celled, with free central placenta. — The free central 
placeuta of the Pink (compare Fig. 140) y have come about by the 
dissepiments having been suppressed in growth. 
Indeed, traces of the original partitions are often to 
be detected. On the other 
hand, it is equally supposable 


138. Placentation 139. Placentation 140. Pistil of Spergularia rubra, 
of Parnas- of Drosera one of the Pink family, with 
sia. filiformis. free central placentation. 

that in the Primrose (Fig. 160) the free central placenta has been 

derived from parietal placentation by the united carpels bearing ovules 
only at the base. Now, however, the placenta arises directly from the 
end of the floral axis, not from the carpeis. 

197. To the great majority of flowers with which one meets, one 
or another of the above types will apply. These types exhibit most 
clearly the structural principles of the 
pistil. Occasionally, some different 
mode of disposing the ovules or of 
separating the ovary into chambers 
will be discovered. 


198. Pistils of the Gymno- 
sperms. — These are so distinct 
and the group cf plants which 
produce them is so important - 
that they need a separate de- 
scription. 

199. The fertile flowers of the 
Pine! and other trees of -the 
same group appear in early spring 
141. The flower of a Gymno- 28 small richly colored cones 

sperm. At the right a (Wig. 141). The scales are soft, 


single carpellary scale $ 
pearing two ovules. and though not very thin are 


1 What is here designated a single female flower is also spoken of as 
an inflorescence. 
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' rather leaflike. Each fertile scale bears on its upper sur- 
face near the base a pair of ovules. In such flowers the 
pistils, therefore, are not closed, and the seed throughout 
its history is naked, 7.e. exposed. Accordingly, the cone- 
bearing trees and their relatives are designated as GYMNO- 
SPERMS (naked seeded). 

200. The corresponding term for plants with closed 
ovaries is ANGIOSPERMS. Angiospermous flowers will be 
meant in this chapter unless otherwise stated.’ :* 

201. The stigma has been described as a definite portio 
of the surface of the style, or, when the style is lacking, 
of the ovary. When the tip of the style is enlarged in 
a knob, or branched, or finely dissected in a plume (Fig. 
166), it is convenient to speak of the whole organ— and 
not merely the surface —as the stigma. 

Under the lens and even to the naked eye the stigmatic 
surface is distinguished by a granular texture and often 
by a viscid secretion, designed to secure the pollen grains 
which fall upon it or are brought to it. 

202. For the ovules are not the sole conceptacles of 
racial life as it is passed onward from one generation to 
the next. Other and simpler bodies produced in the 
flower are equally freighted with inheritance, namely, the 
individual pollen grains, emitted in multitudes as yellow 
dust by the floral or- 
gans standing around 
the pistil or pistils. 
Each “grain” viewed ; . ra 

: 142, Various forms of pollen, magnified, 
through the microscope illustrating the manner in which the 
is seen to be a spherical wall is sculptured in different species 

- : of plants. 
body (Fig. 166) — in 
many cases, however, elongated or otherwise modified — 
of the simplest description as regards structure. It con- 
sists of a minute portion of living substance of jellylike 
consistency, surrounded by a tough elastic coat or wall. 
As will shortly be seen, this body is capable of growth, 
and plays an equally important part with the ovule in the 
reproduction of plants. 
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203. The pollen-bearing organ is the stamen (Fig. 143) 
Its parts are the stalk, called 
the filament, and the anther, 
containing the pollen in pollen 
sacs. In the young condition 
of the stamen four longitudi- 
nal pollen sacs are found. 
The whole mass of tissue 
filling these sacs is finally con- 
verted to pollen. At matu- 
rity, if not before, the wall 
w b between the two cavities on 
143. a,astamen; p, pollen sac: ec, the same side of the anther 
connective; /, filament; b, : A 
a stamen with the anther commonly disappears, leaving 
cut through at the time of a single pollen sac in either 
a ees half-anther. The middle part 
e 
or axis of the anther between the two pouches thus formed 
is the connective. 

204. The pollen sacs open for the liberation of the pollen 
usually by a slit along the groove running down each side 
of the anther; in Pyrola and.other members of the Heath 
family, by terminal pores (Fig. 144); 
and in the Barberry by uplifting 
valves (Fig. 145). And other modes 
of dehiscence—occur, suited to the 
various means by which the pollen 
is to reach its destination. 

205. The number of stamens is 
often large, as in the wild Rose, the 


Buttercup, the Magnolia, and the 14,14, Stamens: 144, of, 


Pyrola, the anther 


Water Lily. In a few species there opening by terminal 


is but one. Generally speaking, the pores; 145, of Bar- 

‘ berry, the anther 
number is small, not more than ten ; opening by uplifting 
and, when small, usually definite for valves. 


each species. For example, most grasses have three sta- 
mens, most Mints four, the Violets five, and the true 
Lilies commonly six. Each pollen sac produces a vast 
number of pollen grains. And when the flowers borne 


— 
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by the plant, or the stamens in the individual flowers, are 
very numerous, the pollen may be exceedingly 
abundant. 

206. In a few families the stamens are regularly 
united, either by the anthers —as in the Composite, 
of which the Daisy is an example; or by the fila- 
ments, as in the Mallows and 
the Leguminose (e.g. the Sweet- 
pea, Bean, etc., Figs. 146-148). 

207. The pistils collectively are 
known as the gynecium; the 
stamens as the andrecium. It 
is well to hold clearly in mind 
that these two groups of organs, 146 147 148 


though often concealed or ren- 146-148. United stamens: 146, ofa 


dered inconspicuous by the vi- 


plant of the Pulse family ; 
147, in the Mallow family ; 
148, stamens united by 


cinity of highly colored floral Ee oe ce ee 
envelopes, are essentially the family. 

flower. That is to say, pistils 

and stamens perform the essential function of the flower ; 
and the floral leaves 
act a subordinate 
part. Not very 
rarely flowers con- 
sist of pistils or 
stamens alone. 
This is practically 
the case in the 
Willows. The familiar 
catkins are of two kinds. 
The more showy ones 
are made up of numer- 
ous flowers, each. com- 
prising stamens, usually 
two, with a scale at the 
base. In catkins of the 
149-152. Flowers of a Willow: 149, staminate other sort each minute 


eatkin; 150, one of the flowers; 151, pis- fl uve. in | f 
tillate catkin ; 152, a pistillate flower. ower 18 composed 0 


149 150 
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a single pistil with the basal scale (Figs. 149-152). The 
seed-bearing flowers of the Pine and other Coniferee, as 
already. described, contain only pistils; their pollen- 
bearing flowers, only stamens. When a flower lacks 


- 
1 


both gyncecium and andreecium, it either becomes merely 
tributary to other, fertile flowers —as in the case of the — 


marginal florets in the heads of the Sunflower— or it 
lacks altogether the essential character of a flower proper, 
as regards purpose, either directly or indirectly ; as in the 
double Rose and other flowers transformed by cultivation. 

208. The floral leaves together are called the perianth, 
meaning about the flower — a term not far from appropriate 
if what has just been said is allowed. Commonly, two 
distinct sets of these leaves are present: the inner called 
petals, together forming the corolla; the outer termed 
sepals, composing the calyz. 

209. The number of sepals and petals in particular 
species is generally constant. Ina majority of the Dicotyle- 
dons the sepals are five, and the petals five, though four is 
a common number; in Monocotyledons the members of 
the perianth are prevailingly in 
threes. As the stamens are apt 
to be as many or twice as many 
as the petals or sepals, a numerical 
plan is often prominent in the 
parts of the flower. We say that 
the flowers of the Dicotyledons 
are often on the plan of five, those 
of the Monocotyledons on the plan 
of three. 

210. Forms of the corolla. — As 
an example of the regular corolla 
—i.e. with petals all alike — the 

153. Flower of the Colum- flowers of any of the Rose family 
baa} may be recalled ; but the Colum- 

bine (Fig. 153) as well, since all the petals are spurred, 
presents a regular corolla. In the Violet (Fig. 154), on 
the contrary, only one petal is spurred, and the petals 
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are of unequal size: such corollas, and all in which the 
petals are not entirely uniform, are 
irregular. 

211. A second important respect in 
which corollas differ is in the sepa- 
ration or union of the petals. The 
trumpet-shaped corolla of the Morn- 
ing Glory (Fig. 155) furnishes an 
extreme instance of union, where the 
original petals are 
not easily distin- 
guishable. Fre- 

Fi 154. Flower of the Violet; 
quently the limb, below, the parts of 
or border, is so the perianth sepa- 

rated. 
lobed that the 
number of component parts is evident. 
Another familiar form is the two- 
4 lipped, labdiate, corolla (Fig. 169). 
155. Calyx and corolla 212. In case the petals remain quite 
of Morning Glory. : = 

separate, the corolla is said to be poly- 
petalous; but if they grow up united when the floral 
organs are in process of formation, the corolla becomes — 
gamopetalous. When the petals are all wanting, the 
flower is apetalous. 

213. The calyx presents features very similar to the 
corolla as regards union of sepals and other modifications. 
It is usually inferior to the corolla in size and coloration, 
since its service is chiefly to protect the bud, of which it 
forms the coat. But in numerous plants the calyx shares 
with the corolla in another duty. 

214. Functions of the perianth. — The role of the perianth 
in the natural history of the flower is chiefly twofold : 
(1) it protects the developing organs within while the bud 
is coming to maturity ; and (2) at the time of blooming 
it aids in the proper distribution of the pollen. Without 
anticipating the subject of fertilization, it may be said that 
it is of advantage to plants to secure the dusting of the 
stigma of each flower by the pollen of some other flower of 
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the same kind, and that this is most commonly accom-— 


plished by the aid of insects. The various forms of the 
perianth are, as a rule, very definitely related to the work 
of attracting the attention of insects, or of receiving and 
supporting them when they alight, or of guiding them to 
the “honey” or nectar secreted by special glands at the 
base of the flower. In view of such offices the labiate 
corolla of the Mints, the tubular or funnelform corolla of 
the Morning Glory, the spurred (nectariferous) petals of 
the Columbine, and the irregular flower of the Violet, are 
readily understood. This subject will be treated more fully 
under The Ecology of the Flower. 

915. The receptacle of the flower is that part which be- 
longs to the stem. It is commonly: short, and some- 
what enlargedor knoblike. Flowers 
with very numerous pistils generally 
have the receptacle enlarged so as to 
give them room; it sometimes becomes 
broad and flat, as in the Flowering 
Raspberry ; ~sometimes 
156. Section through elongated, as in the 

a Strawberry. § Blackberry (Fig. 256), 
the Magnolia, etc. It is the receptacle in 
the Strawberry (Fig. 156), much enlarged 
and pulpy when ripe, which forms the eata- 
ble part of the fruit, and bears the small 
seedlike pistils on its surface. In the Rose iba 
(Fig. 157), instead of being convex or pa rer: 
conical, the receptacle is deeply concave, Rose. 
or urn-shaped. Indeed, a Rose hip may be likened to 
a strawberry turned inside out. 

216. In Nelumbo, of the Water Lily family, the singu- 
lar and greatly enlarged receptacle is shaped like a top, 
and bears the small pistils immersed in separate cavities of 
its flat upper surface (Fig. 158). 

217. Arrangement of the parts of the flower. — This is 
most easily studied in those flowers, in which all parts 
are present — calyx, corolla, stamens, and pistils; in 
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which all the organs of each kind are separate from one 
another; and each set comprises a 
small number, as three or five. In 
such a case? it is the rule to find 
the organs in whorls,” and the whorls 
arranged so that the organs of one 
whorl stand above the spaces of 
the whorl below, just as is the case 
with whorled foliage leaves. The 


158. The top-shaped recep- 


petals thus stand over the spaces tacle of Nelumbo, 
between the sepals, the first row oe vss nate 
g : pin, ripening into a 
of stamens alternates with the float for the dissemi- 


tion of the seeds. 
petals, the second row of stamens mamonioh herded 


(if present) with the first, and the pistils alternate with 
the stamens. When the various members of the flower 
are more numerous and the receptacle somewhat elon- 
gated, as in the Magnolia, the parts are spirally placed. 
In short, the organs of the flower are arranged like 
leaves. 

218. Morphology of the floral parts. — Sepals and petals 
are evident leaves, as they are commonly and properly 
called. ‘There are numerous 
cases where green forms, func- 
tioning as foliage, pass over 
by easy gradations to the 
white or bright-colored forms 
subserving the purposes of 
the flower. In shape, in fun- 
damental structure (in pos- 
sessing veins, etc.), and in 


159. Transition from green outer ’ 
floral leaves (sepals), through arrangement on the axis, the 


petals, to stamens, in Water parts of the perianth show 
Lily ; indicating the unity of 
nature of sepals, petals, and the morphology of leaves. 


pyamons. Stamens and pistils, also, agree 
with leaves in the order of insertion on the axis, as well 


1 Sometimes called a pattern flower. 
2 A whorl is a circular group of several organs standing at the same 


level on the axis. 
out. oF Bor, —8 
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as in possessing what answer to the veins or ribs of leaves, 
fibrous elements coming out from the flower stem. 
Occasionally stamens and pistils are found which have 
failed to develop in their proper character. They then 
take the shape of foliage leaves, more or less exactly. 
The conclusion is inevitable, from all these considerations, 
that the essential organs of the flower, as well as the floral 
envelopes, are morphologically leaves.} 


219. The carpels, in this conception, become leaves rolled inward, 
bearing on the inrolled edges rows of ovules. When the pistil is 
simple (of one carpel or leaf), a seam, the ventral suture, marks the 
closing together of the ovuliferous leaf on the side toward the center 
of the flower; while a ridge up and down the opposite side of the pis- 
til evidently stands for a midrib. 

220, Departures from a simple floral plan. — If one were to examine 
the first score of different flowers that he should meet on going into 
the field, he would probably find among them few or none that display 
the regularity, simplicity, and completeness spoken of in § Piles Ue) 
fundamental plan —that is, the order and mode of growth, num- 
ber of parts, etc. —would be found in many cases to be obscured 
by a variety of adaptations to the special functions of the flower. 
Some of the commonest modifications to be discovered are the 
following :— 

221. Absence of some of the organs.2— Occasionally the gradual dis- 
appearance of some of the organs may be directly noted, as in stamens 
lacking the anther, or reduced to a mere ridge or rudiment; or in the 
reduction of one whorl of the perianth to an inconspicuous ring. In 
many of the trees-and shrubs the perianth will be found to consist of 
only the calyx (e.g. in the Elm), or it may even be wanting (e.g. in the 
Buttonwood). And two cases have already been mentioned (the Wil- 
low and the Pine) where each flower contains but one kind of essen- 
tial organ. 


222, Union of like parts, or coalescence, of which examples have 
been given above. 


1 This is not to be construed to mean that what were once merely 

foliage leaves have in the course of time been modified so as to become 
carpels, stamens, etc. All that is to be inferred here is that both foliage 
leaves and floral organs have a common morphological nature, as foliar 
appendages of the stem. 
2 Tt is possible to suppose in some cases that the fewness of parts, or 
the absence of certain organs, has come about, not by reduction from 
more highly organized forms, but by inheritance from ancestry charac- 
terized by simple flowers-from the first. 
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223. Union of unlike parts, or adnation. — Frequently the stamens 
seem to grow from the corolla, because the filaments have grown 
to the petals (Figs. 160, 161). Again, in the flower of Cuphea, for 
example, calyx, corolla, and stamens adhere in a cup around the pistil, 


160. Flower of a Primrose laid open; 161. Flower of Cuphea laid open; 
co, corolla; ca, calyx. ct, calyx tube; pt, petals. 


in such a manner that both stamens and petals seem to be inserted on 
the margin of the calyx tube (Fig. 161). Finally, in the Purslane 
(Fig. 162) all the different members are united, with the ovary in the 
center. The ovary is in such cases said to be inferior. When free 
from the organs, it is superior (Fig. 160). The adherence of unlike 
members is termed adnation. In the Purslane, for example, the calyx 
is said to be adnate to the ovary. 

Coalescence and adnation come about in the following manner. 
The rudiments of the carpels, stamens, petals, and sepals appear at 
first as minute elevations on the young receptacle. As these increase 
‘ the surface of the receptacle between them may be involved in the 
growth. Thus, if the tissue between 
the nascent petals is affected, a cir- 
cular ridge arises, upon the edge of 
which the position of the original 
petal rudiments is indicated by prom- 
inences. The ridge, or ring, grows up 
into a longer or shorter tube (the 
corolla tube), the original prominences 162. Flower of the Purslane. 
becoming lobes or divisions. By a 
similar process, in the Primrose (Fig. 160) the rudiments of the 
stamens become united to the corolla ring at an early stage. In 
the Purslane (Fig. 162) a single ring arising from the receptacle, 
and bearing all the floral organs on its summit, comes to form the 


so-called “calyx tube.” 
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PROCESSES LEADING TO THE FORMATION OF SEED 


924. The student is already aware that the pollen is 
destined to reach the stigmatic surface of the pistil; and 
he probably also understands in a general way that the 
result of the pollination of a flower is the production of 
seed; that if pollination fails to be brought about, the 
ovules of the unpollinated pistil do not develop into fertile 
seed. The history of the pollen from its deposition on 
the stigma (pollination) onward and the resulting effect 
on the ovule (fertilization) are now to be followed. 

225. The pollen grain has been briefly described as a 
simple vesicle filled with living matter, capable of growth. 
The wall is relatively strong, though thin and transparent, 
and often beset with projections. The living substance 
within, termed protoplasm, is more or less jellylike in 
consistency and _ clearness, 
but is far from being a 
simple mass of jelly. The 
protoplasmic body is in fact 
very definitely and highly 
organized, with permanent 
parts or organs performing 
definite functions in har- 
mony with one another. 
163. A pollen grain highly magnified. These members may be 

It contains two nuclei (n, 7’) dimly made out in the living 
at the stage here represented. A 
protoplasm with the com- 
pound microscope. But when killed and stained with 
proper dyes, the structure stands out with distinctness and 
its great complication is then seen. A constant com- 
ponent is a rounded central body of especially dense proto- 
plasm, known as the nucleus (Fig. 163). In the earlier 
stages of the pollen grain there is but one nucleus. The 
pollen grain is then an.excellent example of the typical 
vegetable cell. 

226. Cellular structure of plants. — Every plant is made 

of minnte members, or cells, essentially similar to the 
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pollen grain in internal constitution, though of course 
not as to form and external appearance. The cells of 


vegetable tissue 
take on various 
shapes. Generally 
their duration as 
living elements is 
limited. The walls 
become thickened 
and hardened and 
remain, after the 
death of the cells, 
as components of 
the plant’s frame- 
work (e.g. the fibers 
of wood). The 
simplest plants 
among the crypto- 
gams consist of but 
a single cell. 

227. The pollen 
eraineeaee pliant. 
In truth the pollen 
grain itself behaves 
like a simple plant. 
For it absorbs water 
and nutriment 
from the  pistil 
upon which it is 
deposited, and uses 
these materials in 
growth. 

228. Growth is 
manifested in two 
ways: (1) in the 
formation of new 
nuclei in the proto- 
plasm ; and (2) in 


164. Fertilization of the ovule. The pollen tubes 
traverse the loose tissue of the stigma and 
style, finally emerging in the cavity of the 
ovary. In the figure a tube is represented 
as applying itself to the micropyle of an 
ovule. This ovule is seen in section, and 
shows at the micropylar end the embryo- 
sac with several nuclei, one of which takes 
part in the formation of the embryo. 


the extension of the wall in a tube 


» tis THE FLOWER 


(i‘ig. 164). The tube penetrates the tissue of the stigma 
and style, and at length reaches the cavity of the ovary, 
through which it descends until one of the ovules is 
reached. Penetrating the ovule at a certain spot, the 
tube comes in contact with the large cell, termed embryo 
sac, in which the embryo is to be formed (Fig. 164). 

Before this time the original pollen nucleus has given 
rise, by division, to several nuclei. One of these nuclei, 
which has followed the tube in its descent, now passes 
over into the embryo sac and fuses with one of the sev- 
eral nuclei to be found there. From the united body so 
formed the new plant takes its start. New cells begin 
to appear in the embryo sac and the embryo gradually 
assumes form. At the same time the whole ovule, and 
in fact the entire ovary, begins courses of development 
resulting in seed and fruit respectively. 

229. While every step of this process—which can be 
followed only by aid of the microscope and numerous dis- 
sections— may not be entirely clear to the beginner, the 
brief account here given should serve to fix in mind the fact 
that the pollen and the ovule play very definite and neces- 
sary parts in the life of plants; and the conception gained 
of the method and results of fertilization, even if some- 
what incomplete, will give the flower and its varied forms 
an added meaning. 


ECOLOGY OF THE FLOWER 


230. Self-fertilization and cross-fertilization. — Self-fer- 
tilization is the action of a flower’s pollen on its own ovules; 
cross- fertilization, on the ovules of some other flower of the 
same species. 

231. A limited number of plants bear in addition to the 
ordinary flowers certain specialized flowers which are fer- 
tilized by their own pollen alone. The Violet is one of 
these. The vernal flowers are cross-fertilized. Later on 
another set, of a different appearance, are produced. The 
calyx remains permanently closed, while the corolla is un- 
developed. Only two stamens reach maturity, and their 
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anthers are pressed against the end of the style. The 
pollen grains are few and unusually small. Fertilization 
is effected in the closed flowers, and abundant seed results, 
the pods seeding far more freely indeed than those of the 
ordinary flowers. In some species of Violet, these cletstog- 
amous flowers are concealed under the leaves, or are borne 
on runners underground. 

232. Self-fertilization prevented. — Many flowers are 
habitually fertilized either (1) by their own, or (2) by 
foreign pollen, — sometimes in one way, sometimes in the 
other, as chance decides. In the great majority of flower- 
ing plants, however, cross-fertilization is the rule. Self- 
fertilization may be absolutely prevented. This must be 
the case when the flower bears only pistils (is pistzllate), 
or stamens (is staminate). Sometimes the staminate and 
pistillate flowers are produced on separate individual plants 
(when the plants are said to be diecious) ; sometimes on 
the same plant (when the species is monecious). An 
equally sure mode of preventing self-fertilization is seen 
where the pistils and stamens, though both present, are 
active at different times. This may well be illustrated 
by the common Plantain., ‘The flowers are borne on long 
spikes. The unfolding of the flowers “proceeds from 
base to apex of the spike in regular order, and rather 
slowly. While the anthers are still in the unopened 
corolla and on short filaments, the long and slender hairy 
stigma projects from the tip and is receiving pollen blown 
to it from neighboring plants or spikes: a day or two after- 
wards, the corolla opens, the filaments greatly lengthen, 
and the four anthers now pendent from them give their 
light pollen to the wind ; but the stigmas of that flower 
and of all below it on that spike are withered or past 
receiving pollen.” ? 

933. When the stamens mature first, as in many flowers, 
the condition is termed proterandry. In the opposite case, 
proterogyny, which is less usual, the pistils have been fertil- 
ized or are no longer receptive by the time the anthers open. 


1 Asa Gray, ‘Structural Botany,” p. 219, 
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234. Agencies and adaptations for intercrossing. —The 
agents serving to transport pollen from flower to flower 
are wind, water, and small animals (mainly inseats). 

235. Pollination by wind.— Among the adaptations 
displayed by wind-pollinated flowers are to be mentioned 
the character and quantity of the pollen produced. ‘Thus 


165. A pollen grain of the 
Pine, provided with 
two air-filled vesi- 
cles to give buoyancy 
in the air. 


the pollen grain of the Pine con- 
sists of three compartments, the 
two lateral ones empty and serving 
as wings (Fig. 165). “The im- 
mense abundance of pollen, its 
lightness, and its free and far diffu- 
sion through the air in Pines, Firs, 
and other Conifers, are familiar. 
Their pollen fills the air of a forest 
during anthesis; and the ‘ showers 


of sulphur,’ popularly so-called, the yellow powder which 
after a transient shower accumulates as 


a scum on the surface of water several 
or many miles from the nearest source, 
testifies to these particulars.” 1 All cat- 
kin-bearing trees—except Willows — 
and most grasses and sedges are wind- 
pollinated. Their flowers are mostly 

dull-colored, odorless, and 

destitute of honey. The 


stigmas 


prominent and apt to be 
plumose (Fig. 166). The 


anthers 


on the tip of the filament 

167. Aversatile (Fig. 167), so that they 

are shaken by the wind. 

As they turn readily in all directions 
they are said to be versatile. 

236. The pollen of aquatic plants is 


anther. 


are _ relatively 


are often poised 


166. Plumelike — stig- 


sometimes carried from. one flower to mas of a grass. 


1 Gray, ‘‘Structural Botany,’ p. 217. 


is a 


THE FLOWER 121 


another by the water, or water and wind together ; the 
staminate flowers of the fresh-water Eel-grass, for instance, 
after being detached from the submerged heads, are driven 
like minute rafts before the wind, and collect about the 
much larger pistillate flowers on the surface. 

237. A few species of plants are regularly cross-polli- 
nated by snails, and 
others by birds. 

238. Pollination by 
insects. — Cross-fertili- 
zation in flowering 
plants is brought about 
by aid of insects far more 
frequently than by all 
otheragencies combined. 
A few cases will be de- e 
scribed in some detail. f 

239. Lady’s Slipper a 
(Cypripedium) and the a 
South American Seleni- * 
pedium, Fig. 168, show ' 
a very perfect mode of 
compelling the insects 
that visit them to serve 
as pollen bearers. One 
of the petals is shaped 
into a sac, or labellum, 


open above and on either 168. Flower of South American Seleni- 
pedium Schlimii. The dotted lines 


side near the base (e)- with arrow tips show the course fol- 
The bee alighting on lowed by a visiting bee. In b, the 

° : flower is seen from the side, the 
this labellum in search labellum, or saccate petal, being cut 
of the honey secreted by open; p, a pollen mass; s, the stigma ; 


5 eRe é, exits. 
glandular hairs within, 


and entering through the main opening, is prevented by 
the incurved edges of the latter, as well as by the depth 
of the labellum, from escaping except by one of the two 


1 See Kerner and Oliver, ‘‘ Natural History of Plants,” Vol. II., p. 182. 
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posterior openings, or exits (¢). As it emerges through 
this rather narrow portal, it brushes against one of the 
pollen masses (p), which adheres to its head or shoulder. 
In the next flower visited, the bee in leaving encounters 
the stigma (s), and leaves on the surface some of the pollen 
brought from the former flower. Finally succeeding in 
crawling past this obstacle, it brushes a pollen mass from 
this flower, to be carried to the next; and so passes about, 
always taking away pollen, but not depositing it upon 
the stigma of the same flower. 

240. Sage (Salvia, Fig. 1691).—The corolla is two- 
lipped, as nearly always in the Mint family, the lower lip 
serving as a convenient landing stage for insects, while the 
upper, erect and arched, incloses the two anthers (a). The 
floweris proterandrous, 
and at the period rep- 
resented in the figure 
the stigma is seen pro- 
truding from the upper 
lip, its two branches 
folded together. The 
stamens are inserted 
on the sides of the 
narrow throat and 


169. Mechanism of the flower of Salvia; a, 


pollen sacs of>the anthers, hidden 
under the upper lip of the corolla; a’, 
their position when dusting the back 
or sides of a bee; c, lobes against 


are hinged near the 
point of insertion. 
Each bears a projec- 


which the bee pushes in thrusting its 
head into the throat of the corolla; 
s, stigma, immature; s’, stigma when 
mature. In A the stamens are seen, 
removed from the corolla; /, filament 
on which the anther turns. 


tion (¢) standing out 
and partly blocking 
the throat. When a 
bee pushes its head 
into the corolla tube, 
these projections are pushed back, and the whole upper 
parts of the stamens are rotated on the hinges. The 
pollen sacs, heretofore concealed under the hood, are 


1 From Miiller’s ‘* Fertilization of Flowers,’’ by courtesy of the Macmil- 


lan Company, publishers, New York, The book is a valuable reference 
work, 
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brought down into the position a’ and dust the bee’s back 
with pollen. When the bee withdraws its head, the 
anthers resume their former station. At a later stage, 
after the pollen is exhausted or the anther withered, the 
stigma becomes receptive. It then occupies the position 
s'’, and its branches 
spread to brush pollen 
from the back of a 
subsequent visitor. 
241. Partridge Ber- 
ry (Mitchella, Fig. 
170). — The plant 
grows abundantly, as __ ! ; 
Rae 170. Partridge Berry, with two forms of 
a small trailing herb Vy asty 
with evergreen leaves, 
in open woods. The blossoms are of two forms ; namely, 
one form (a) with long style and low stamens, the other 
(6) with short style and high 
stamens (Fig. 171). The sta- 
mens of form a@ are at about 
the same level as the stigma 
of form 6; and the stamens 
of 6 are level with the stigma 
of a. An insect brushing the 
stamens of 6 with its sides 
will subsequently bring these 
pollen-dusted sides in contact 
171. a, long-styled form; 0, short- with the stigma of a. The 
styled form, of flowerinthe proboscis of the insect, smeared 
ee ere: with pollen from the stamens 
of a, will leave some of it on the stigma of 6. When 
a species of plants bears two sorts of flowers, as regards 
the relative lengths of stamens and style, the flowers are 
said to be dimorphic. In many dimorphic flowers the pol- 
len of a differs in size from that of 6; and neither kind of 
pollen is capable of fertilizing the flower that produces it. 
242. The opening and closing of flowers, according to 
the habits of the insects that pollinate them, — opening by 
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day when pollinated by diurnal, at night when by nocturnal, 
insects, —may be illustrated from a flower described by 
Sir John Lubbock.! It is the Nottingham Catchfly, a 
British and European plant related to our Chickweeds 
and Pinks. “Each flower lasts three days, or rather three 
nights. The stamens are ten in number, arranged in two 
sets; the one set standing in front of the sepals, the other 
in front of the petals. Like other night flowers, it is 
white, and opens toward evening, when it also becomes 
very fragrant. The first evening, toward dusk, the five 
stamens in front of the sepals grow very rapidly for about 
two hours, so that they emerge from the flower; the pollen 
ripens, and is exposed by the bursting of the anther. So 
the flower remains through the night, very attractive to, 
and much visited by, moths. Toward three in the morn- 
ing the scent ceases, the anthers begin to shrivel up or 
drop off, the filaments turn themselves outward, so as to 
be out of the way, while the petals, on the contrary, begin 
to roll themselves up, so that by daylight they close the 
aperture of the flower, and present only their brownish 
green under sides to view; which, moreover, are thrown 
into numerous wrinkles. Thus, by the morning’s light, 
the flower has all the appearance of being faded. It has 
no smell, and the honey is covered over by the petals. 
So it remains all day. Toward evening, however, every- 
thing is changed. The petals unfold themselves; by eight 
o’clock the flower is as fragrant as before, the second set 
of stamens have rapidly grown, their anthers are open, 
and the pollen again exposed. By morning the flower is 
again ‘asleep,’ the anthers are shriveled, the scent has 
ceased, and the petals rolled up as before. The third 
evening, again the same process occurs, but this time it 
is the pistil which grows: the long spiral stigmas on the 
third evening take the position which on the previous 
two had been occupied by anthers, and can hardly fail to 
be dusted by moths with pollen brought from another 
flower.” 


1 Lubbock, ‘‘ Flowers, Fruits, and Leaves,”’ Macmillan, 1894, p. 40. 
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243. The object of the insects’ visits is usually a 
sweetish liquid, the nectar secreted by glands — commonly 
in the forms of swellings of the tissue of the receptacle— 
at the base of the flower. These are the nectaries. In 
flowers with spurred petals, like the Columbine, the nectar 
is secreted at the end of the spur, whence it can be sucked 
up only by the long-tongued insects, which are the most 
effective in transferring the pollen of these plants. 

244, In addition to nectar, the pollen itself, a highly 
nutritious product, is sought by many insects. 

245. Protection of the nectar.—Such a desirable food 
as the nectar is sure to be attractive to insects which, by 
reason of their size or habits, are not likely to make any 
return of service to the plant. Ants, for instance, travel 
all over the herbage in the vicinity of their nests in search 
of food. Happening upon the wells of honey within the 
flower, they would drink their fill, and perhaps bring their 
fellow-ants to the place, as their custom is, with the result 
that the flower would be drained of its nectar; but these 
visitors would be too small, in the case of many flowers, 
to brush the pollen from the tall stalked stamens, or de- 
posit it on the stigma at the summit of the lengthened style. 
And, further, even were it possible for transference to be 
made by the adherence of the pollen to the bodies of the ants, 
the slow movements of these insects, their short-sightedness 
and blind wanderings, and their indiscriminate visiting of 
all sorts of plants would make them unprofitable carriers, 
as regards any one vegetable species, when compared with 
swift-flying, long-sighted, and often times discriminating 
insects like the various bees, butterflies, and moths. 

246. Consequently, very many flowers are fortified 
against the invasions of the ants —and other undesirable 
visitors. One of the common and effective methods: of 
defense is a coating of downward-pointing, or in cases 
sticky, hairs on the flower stalk or on the calyx. In 
some instances the secretion from the hairs not only pre- 
vents insects from going farther up the stalk, but holds 
any trespasser firmly, so causing its death. 
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247. The protection of the nectar from rain is effected 
sometimes by the habitually, drooping attitude of the 
flower, sometimes 
by the bending or 
bowing of the 
flower stalk on the 
approach of rain, 
sometimes by some 
special construc- 
tion of the flower. 

248. The group- 


ing of flowers in a 


172. Two of the florets in a head of Dandelion specialized part of 
(diagrammatic). 


the shoot in a man- 
ner likely to secure the attention of insects, and so lead 
to the process of cross-fertilization, should be noted. The 
Dandelion (Fig. 172) and the Jack-in-the-pulpit (Fig. 173) 
may be taken as illustrations. In 
both these cases clusters of flowers 
are commonly mistaken for single 
flowers. The apparent “petals” of 
the Dandelion head are the several 
separate corollas of as many small 
flowers or florets. On close examina- 
tion each of these florets is seen to 
possess its own two-parted stigma, 
and andreecium of five stamens united 
around the style. What might pass 
at a casual glance for a calyx, sur- . 
rounding the whole head, is a collec- 


tion of subtending leaves (bracts) 13. Inflorescence of the 
< Jack-in-the-pulpit. 


serving to protect the bud. The bract (spathe) 
249. In the Jack-in- the - pulpit parhy Cu pera 
re ez. : below to show the 
(Fig. 173), a fleshy spike of small fleshy spike (spa- 
flowers (termed a spadix) is sur- ais). et Sears 


( which it surrounds. 
rounded and overarched by a single 


more or less striped or colored bract (termed in such 
a case a spathe), 
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250. In both these cases, and countless others, the inflo- 
rescence — mode of arrangement of the flowers — is deter- 
mined by the need of cross-fertilization. 


EFFECT OF CROSSING ~ 


251. The arrangements for cross-fertilization are ex- 
tremely varied and in many cases extraordinarily compli- 
cated. It could not well be doubted that such elaboration 
has been evolved because some important benefit is derived 
from intercrossing. And experiment goes to show that 
this is actually the case. When seeds derived from both 
self-fertilization and cross-fertilization of the same plant are 
grown side by side, the offspring of cross-fertilization gen- 
erally outstrips that produced by self-fertilization. In 
spite of the fact that a small number of species are propa- 
gated indefinitely without intercrossing (seedless plants, 
reproduced vegetatively), and as far as is known without 
harmful results, the important truth remains that edter- 
crossing is a means of giving increased vigor to seedlings. 


Supplementary Reading 


1. Adaptations for Securing Intercrossing. Gray’s “Structural 
Botany,” p. 220 and following. 

2. The Pollination of Orchids. C. M. Weed’s “Ten New England 
Blossoms,” Nos. VI. and VII. 

3. “The Mayflower.” Same source, No. I. 

4. The Industriousness of Bees, and the Perception of Color by 
‘Insects. Sir John Lubbock’s “ Flowers, Fruits, and Leaves,” pp. 11-14. 


Supplementary Studies: Fieldwork on the Ecology 
of the Flower 


952, The account of adaptations to secure cross-fertilization given in 
this chapter is necessarily brief, hardly more than suggesting some general 
principles. Subjects not touched, but well worth study in the field, are: 
Attraction of Insects () by colors, (b)~by grouping flowers, (c) by scent ; 
Opening of Flowers at special times to receive special classes of insects ; 
Guides to Honey, (a) spots and streaks, (>) conformation of floral parts ; 
Reward to Insects, (a) honey and sap (with distribution and form of 
secreting organs), (b) pollen, (¢) edible tissue, (d) shelter; Dusting the 
Insect, (a) by irritable stamens (Barberry), (6) by springing stamens 
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(Mountain Laurel), (¢) by explosion ; Movement of Stamens and Style, 
(a) to avoid, (b) to secure self-fertilization ; Protéction of Pollen and 
Honey, (a) against unwelcome visitors, (0) against weather, (1) by shape 
and position of the flower, (2) by bowing of the flower stem at times. 
This outline will serve as a working basis, which may be extended to 
include cases that arise in actual observation. 


TERMINOLOGY OF THE FLOWER 


[Inserted for the use of classes that are to take up the determination of 
flowering plants. | 

For the student who is preparing to study Systematic Botany, a 
knowledge of the descriptive terms applied to the parts of the flower 
and the inflorescence is indispensable. The relationships of plants 
are more easily studied in their flowers than in the vegetative parts, 
because in the flower there are brought together in small compass so 
many sharply marked and readily described characteristics, varying 
slowly, for the most part, through wide ranges of related plants. 
Descriptions written to enable one to determine the names of the 
plants that he collects are accordingly based very largely on the 
flower. Many of the more usual terms —not already given — are now 
to be explained. 

253. Terms relating to the general plan of the flower. Flowers 
are said to be: — 

Perfect (hermaphrodite) when provided with both kinds of essential 
organs, i.¢., with both stamens and pistils. 

Complete, when, besides, they have the two sets of floral envelopes ; 
namely, calyx and corolla. Such are completely furnished with all 
that belongs to a flower. 

Regular or actinomorphic, when all the parts of each set are alike in 

shape and size. Flowers of this type can be divided by at least two 
planes into equal and symmetrical 
parts. 

Imperfect, or better, unisexual, 
flowers, in which some flowers lack 
the stamens, others the pistils. 
Taking hermaphrodite flowers as 
the pattern, it is natural to say that 
the missing organs are suppressed. 
This expression is justified in the 
very nuinerous cases in which the, 

_ missing parts are abortive, that is, 
are represented by rudiments or 
174. Unisexual flowers of the Castor re ees vee exemplify 
Oil plant ; p, pistillate,s, stam- the plan, although useless as to 

inate flowers. office. Unisexual flowers are : — 
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Monecious (t.e., of one household), when flowers of both sorts or 
sexes are produced by the same individual plant, as in the Ricinus or 
Castor Oil plant (Fig. 174). 

Diecious (i.e.. of separate households), 
when the two kinds are borne on different 
plants; as in Willows, Poplars, and Moon- 
seed (Fig. 175). 

Polygamous, when the flowers are some of 
them perfect, and some ae or pistil- 


175. Unisexual flowers of 
Moonseed, borne on 
late only. ) ; different plants. 
254. A blossom having stamens and no 


- pistil is a staminate or male flower. Sometimes it is called a sterile 
flower, not appropriately, for other flowers may equally be sterile. 
Ove having pistil but no stamens is a pistillate or female flower. 

255. Incomplete flowers are so named in con- 
tradistinction to complete: they 
want either one or both of the 
floral envelopes. Those of the 
Anemone (Fig. 176) are incom- 
plete, having calyx but no corolla. 
The sepals, however, are highly col- 

176 ored and petal-like. The flowers 

of Saururus or Lizard’s tail, although perfect, 

have neither calyx nor corolla (Fig. 177). Incomplete flowers, accord- 
ingly, are: — 

Naked or achlamydeous, destitute of both floral envelopes, as in 

178 180 Fig. 177, or— 
Apetalous, when wanting only 
the corolla. The case of corolla 
present and calyx wholly wanting 
is extremely rare, although there 
are seeming instances. In fact, a 
single or simple perianth is taken 
to be a calyx, unless the absence 
or abortion of a calyx can be 
made evident. 

256. In contradistinction to 
\ regular and symmetrical, very 

179 181 many flowers are: — 
Een t19. Mustard : 178, flower ; a Trregular, that is, with the mem- 
its stamens and pistil separate Z : : 
and enlarged. bers of some or all of the floral 
180, 181. Violet: 180, flower; 181, its circles unequal or dissimilar. A 
calyx and corolla displayed; the gnecial and important case of floral 
five smaller parts are the sepals; irregularity is shown by — 


the five intervening larger oncs ; : ; 
are the petals. : Zygomorphic flowers which, like 


OUT. OF BOT. —9 
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most of those in the Pulse and Mint families, can be divided by one. 
and only one plane into two equal parts. ak 

257. The relation of the perianth and stamens to the pistil is ex- 
pressed by the terms hypogynous (i.e. under the pistil), when they are 
all free, that is, not adnate to pistil or united with each other, as in 
Fig. 182. 

Perigynous (around the pistil), when adnate to each other, that 
is, when petals and stamens are inserted or borne on the calyx, whether 


as in Cherry flowers (Fig. 183) they are free from the pistil, or as in 
Purslane and Hawthorn (Figs. 184, 185) they are also adnate below to 
the ovary. 

Epigynous (on the ovary), when so adnate that all these parts appear — 
to arise from the very summit of the ovary, as in Fig. 186. The last 
two terms are not very definitely distinguished. 

258. Position of the parts of the flower.— The terms superior and 
inferior, or upper and lower, are also used to indicate the relative 
position of the parts of a flower in reference to the axis of inflores- 
cence. An axillary flower stands between the bract or leaf which 
subtends it and the axis or stem which bears this bract or leaf. This 
is represented in sectional diagrams (as in Figs. 187, 188) by a trans- 
verse line for the bract, anda small circle for the axis of inflorescence. 
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cone 
Now the side of the blossom which faces the bract is the anterior, or 
inferior, or lower side; while the side next the axis is the posterior, 
or superior, or upper side of the flower. 

259. So, in the labiate corolla (Figs. 198, 200), 
the lip which is composed of three of the five 
petals is the anterior, or inferior, or lower lip; the — 
other is the posterior, or superior, or upper lip. 

260. Terms applicable to corolla and calyx.— 
Gamopetalous, said of a corolla the petals of which 
ure coalescent into one body, whether only at base 
or higher. ‘The union may extend to the very 
summit as in Morning Glory, the Datura (Fig. 
189), and the like, so that the number of petals 
in it may not be apparent. The old name for 
this was monopetalous, but that means “one- 
petaled”; while gamopetalous means “petals 
united,” and therefore is the proper term. 

Polypetalous is the counterpart term, to denote 
a corolla of distinct, that is, separate petals. As it means “many- 
petaled,” it is not the best possible name, but it is the old one and 
in almost universal use. 

Gamosepalous applies to the calyx when the sepals are in this way 
united. 

Polysepalous, to the calyx when of separate sepals. 

261. Degree of union or of separation in descriptive botany is ex- 
pressed in the same way as is the lobing of leaves. See Figs. 116-123, 
and the explanations. 

262. A corolla when 
gamopetalous commonly 
shows a distinction (well 
marked in Figs. 191- 
193) between a con- 
tracted tubular portion 
below, the TuBE, and the 
spreading part above, 
the Borper or Lams. The junction between tube and limb, or a 
more or less enlarged upper portion of the tube between the two, 
is the Turoat. The same is true of the calyx. 

263. Some names are given to particular forms of the gamopeta- 
lous corolla, applicable also to a gamosepalous calyx, such as 

Wheel-shaped, or rotate, when spreading 
out at once, without a tube or with a very short 
one, something in the shape of a wheel or of 
its diverging spokes (Figs. 194, 195). 

Salver-shaped, or salver-formed, when a flat- 
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‘spreading border is raised on a narrow tube, from which it diverges 
at right angles, like the 
salver represented in old 
pictures, with a slender 
handle beneath (Figs. 
191-193, 197). 
Bell-shaped, or cam- 
panulate, where a short 
and broad tube widens 


upward, in the shape of a 
196-200. Corollas: 196, a Campanula or Hare- }e]), as in Fig. 196. 
bell, with a campanulate or bell-shaped F ae a 
corolla; 197, a Phlox, with salver-shaped Se ee si 
corolla; 198, Dead Nettle (Lamium), with Sunnel-form, gradually 
labiate ringent (or gaping) corolla; 199, spreading at the summit 
Snapdragon, with labiate personate co- of. a tube which is narrow 
rolla; 200, Toadflax, with a similar f 
corolla spurred at thé base. below, in the shape of 
a funnel or tunnel, as 


in the corolla of the common Morning Glory and of the Datura 
(Fig. 189). 

Tubular ; when prolonged into a tube, with 201 
little or no spreading at the border, as in the 
calyx of Datura (Fig. 189). 

264. Although sepals and petals are 
usually all blade or lamina, like a-sessile 
leaf, yet they may have a contracted and 
stalklike base, answering to petiole. This is 
called Craw, in Latin wnguis. Unguiculate 
petals are universal and strongly marked 
in the Pink tribe, as in Soapwort (Fig. 
190). 

265. Such petals, and various others, may 
have an outgrowth of the inner face into an 


201-202. Crowns: 201, un- 
guiculate (clawed) 


appendage or fringe, as in Soapwort, and in petal of a Silene; 
Silene (Fig. 201), where it is at the junction with a two-parted 

ern crown; 202, a small 
of claw and blade. This is called a Crown, Passion Flower, 
or corona. In Passion Flowers (Fig. 202) with crown of slen- 
the crown consists of numerous threads on der threads. 


the base of each petal. 

266. Papilionaceous corolla (Figs. 203, 204).— This is polypetalous, 
except that two of the petals cohere, usually but slightly. It belongs 
only to the Leguminous or Pulse family. The name means butter- 
flylike ; but the likeness is hardly obvious. The names of the five petals 
of the papilionaceous corolla are curiously incongruous. They are, 

The Sranparp or banner (vezillum), the large upper petal which is 
external in the bud and wrapped around the others. 
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; f 

The Wives (ale), the pair of side petals, of quite different shape 
from the standard. 

The Kerr. (carina), the two lower and 
usually smallest petals; these are lightly coa- 
lescent into a body which bears some likeness, 
not to the keel, but to the prow of a boat; and 
this incloses the stamens and pistil. A Pea 
blossom is a typical example. 

267. Labiate corolla (Figs. 198-200), which 
would more properly have been called bilabiate, 
that is, two-lipped. This is a common form 
of gamopetalous corolla; and the calyx is 
often bilabiate also. These flowers are all on 
the plan of five; and the irregularity in the 
corolla is owing to unequal union of the petals 
as well as to diversity of form. The two 
petals of the upper or posterior side of the 
flower unite with each other higher up than 
with the lateral petals (in Fig. 198, quite to 204 
the top), forming the upper lip; the lateral 203, 204. A papilionace- 


and the lower similarly unite to form the lower One Corplla pe eed) 
front view; 204, the 


lip. The single notch which is generally found parts of the same 
at the summit of the upper lip, and the two displayed: s, stand- 
notches of the lower lip, or in other words the ard, or vexillum ; 


5 w, wings, or ale; 
two lobes of the upper and the three of the rs sot oy cae 


lower lip, reveal the real composition. So also 

does the alternation of these five parts with those of the calyx outside. 
When the calyx is also bilabiate, as in the Sage, this alternation gives 
three lobes or sepals to the upper and two to the lower lip. Two 
forms of the labiate corolla have been designated, viz. : — 

Ringent or gaping, when the orifice is wide open (Fig. 198). 

Personate or masked, when a protuberance or intrusion of the base 
of the lower lip (called a palate) projects over or closes the orifice, 
as in Snapdragon and Toadflax (Figs. 
199-200.. 

268. Ligulate corolla.— The ligu- 
late or strap-shaped corolla mainly 
belongs to the family of Composite, 
in which numerous small flowe:3 are 
gathered into a head, within an involucre 
that imitates a calyx. ft is well exem- 
plified in the Dandelion and in Chiccory 
(Fig. 205). Each one of these straps or 
ligules, looking like so many petals, is 
the corolla of a distinct flower: the base is a short tube, which opens 
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out into the ligule; the five minute teeth at the end indicate the 

number of constituent petals. So this is a kind of gamopetalous 

corolla, which is open along one side nearly to the base, and outspread. 

269. In Asters, Daisies, Sunflower, Coreopsis (Fig. 206), and the 

like, only the marginal (or ray) co- 

rollas are ligulate; the rest (those 

of the disk) are regularly gamo- 

petalous, tubular, and five-lobed 

at summit; but they are small 

and individually inconspicuous, 

206. A slice of the Coreopsis head only the ray flowers making a 

enlarged, with one tubular per- show, In fact, those of Coreopsis 

fect flower (a) left standing £ s ; 

on the receptacle, with its and of Sunflower are simply for 

bractlet or chaff (0), one ligu- show, these ray flowers being not 

late and neutral ray flower, only sterile, but newtral, that is, 

BRS roe, anne es ‘ sae having neither stamens nor pistil. 

the involucre. But in Asters, Daisies, Golden- 

rods, and the like, these ray flowers 

are pistillate and fertile, serving therefore for seed bearing as well 
as for show. 


270. The Stamens. — First as regards their insertion, or place of 
attachment. 

The stamens usually go with the petals rather than with the pistil, 
when adherent to either. Not rarely they are 

Epipetalous, that is, inserted on (or adnate to) the corolla, as 
in Fig. 171. When free from the corolla, they may be 

Hypogynous, inserted on the receptacle under 
the pistil or gyncecium. 

Perigynous, inserted on the calyx, that is, 
with the lower part of filament adnate to the 
calyx tube. . 

Epigynous, borne apparently on the top of the 
ovary; all which is shown in Figs. 182-186. 

Gynandrous is another term relating to inser- 


207. Style of a Lady’s 


tion of rarer occurrence, that is, where the sta- 
mens are inserted on (in other words, adnate to) 
the style, as in Lady’s Slipper (Fig. 207), and in 
the Orchis family generally. 

271. In relation to each other, stamens are 
more commonly 

Distinct, that is, without any union with each 
other. But when united, the following tech- 
nical terms of long use indicate their modes of 
mutual connection :— 


Monadelphous (from two Greek words, mean- 


Slipper Oypri- 
pedium), and 
stamens united 
with it; a, a, 
the anthers of 
the two good 
stamens; st, an 
abortive — sta- 
men, what 
should be its 
anther changed 
into a petal-like 
body; stig, the 
stigma. 
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ing “in one brotherhood”), when united by their filaments into one 
set, usually into a ring or cup below, or into a tube, as in the Mallow 
family (Eig. 208), the Passion Flower (Fig. 202), and the Lupine 
(Fig. 210). 

Diadelphous (meaning in two brother- 
hoods), when united by the filaments into 
two sets, as in the Pea and most of its near 
relatives (Fig. 209), usually nine in one set, 
and one in the other. 

Triadelphous (three brotherhoods), when 
the filaments are united in three sets or 
clusters, as in most species of Hypericum. 

Pentadelphous (five brotherhoods), when in five sets, as in some 
species of Hypericum and in American Linden. 

Polyadelphous (many or several brotherhoods) is the term generally 
employed when these sets are several, or even more than two, and the 
particular number is left unspecified. These terms all relate to the 
filaments. 

Syngenesious is the term to denote that stamens have their anthers 
united, coalescent into a ring or tube; as in Lobelia, in Violets, and 
in all of the great family of Composite (Fig. 211). 

272. Their number in a flower is commonly expressed directly, but 
sometimes adjectively, by a series of terms which were the names of 
classes in the Linnzean artificial system, of which the following names, 
as also the preceding, are a survival : — 

Monandrous, i.e. solitary-stamened, when the flower has only 
one stamen, 

Diandrous, when it has two stamens only, 

Triandrous, when it has three stamens; and so on. 

Didynamous, when, being only four, they form two pairs, 
one pair longer than the other, as in the Trumpet Creeper, 
in Gerardia, etc. 

Tetradynamous, when, being only six, four of them surpass the other 
two, as in the Mastard flower and most of the Cruciferous Family 
(Fig. 179). 

273. The Anther is said to be 

Innate (as in Fig. 212), when it is attached 
by its base to the very apex of the filament, 
turning neither inward nor outward ; 

Adnate (as in Fig. 215), when attached as 
it were by one face, usually for its whole length, 
to the side of a continuation of the filament; and 

Versatile (as in Fig. 214), when fixed by or 
near its middle only to the very point of the filament, so as to swing 
loosely, as in the Lily, in Grasses, etc. Versatile or adnate anthers are 
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212 213 214 
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Introrse, or incumbent, when facing inward, that is, toward the 
center of the flower, as in Magnolia, Water Lily, 
ete. 

Extrorse, when facing outward, as in the 
Tulip Tree. 

274. Anthers may become one-celled either by 
confluence or by suppression. 

275. By confluence, when the two cells run 
together into one, as they nearly do in most 
species of Pentstemon (Fig. 216), more so in Monarda (Fig. 219), 
and completely in the Mallow (Fig. 217) and all the Mallow family. 

276. By suppression in certain cases the anther may be reduced to 
one cell or halved. In Globe Amaranth (Fig. 218) there is a 
single cell without vestige of any other. Different species 
of Sage and of the White Sages of California show various 
grades of abortion of one of the anther cells, along with a 
singular lengthening of the connective (Figs. 220-224). 


A 


219 220 991 999 223 


215 216 217 218 


225 
225, 226. Pollinia: 225, a pair of pollinia of a Milkweed (Asclepias) attached 
by stalks to a gland; moderately magnified; 226, pollinium of an 
Orchis (Habenaria), with its stall attached to a sticky gland, mag- 
nified; each of the packets or partial pollinia of which it is made up 
is composed of a large number of pollen grains. 


Pollinia. — In Milkweeds and in most Orchids all the pollen of an 
anther cell is compacted or coherent into one mass, called a pollen 
mass, or POLLINIUM, plural Potuin1a (Figs. 225, 226). 


The Ovule 


277. Ovule (from the Latin, meaning a little egg) is the technical 
name of that which in the flower answers to and becomes the seed. 

278. Ovules are naked in gsymnospermous plants (as above de- 
scribed); in all others they are inclosed in the ovary. They may be 
produced along the whole length of the cell or cells of the ovary, and 
then they are apt to be numerous; or only from some part of it, gen- 
erally the top or the bottom. In this case they are usually few or 


single (solitary, as in Figs, 228-230). They may be sessile, i.e. without 
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stalk, or they may be attached by a distinct stalk, the FunrciE or 
Funicutus (Fig. 227). 


227 228 230 


227-230. Ovules: 227, a cluster of ovules, pendulous on their funicles; 228, 
section of the ovary of a Buttercup, lengthwise, showing its ascending 
ovule; 229, section of the ovary of Buckwheat, showing the erect ovule ; 
230, section of the ovary of Anemone, showing its suspended ovule. 


279. In structure an ovule is a pulpy mass of tissue, usually with 
one or two coats or coverings. The following parts are to be noted; 
viz. : — 

Kernet or Nucetuus, the body of the 
ovule. In the Mistletoe and some related 


a 
plants, there is only this nucellus, the coats : : 
being wanting. 

TEGUMENTS, or coats, sometimes only one, 
more commonly two, an outer and an inner 
one. 231, Longitudinal section of 
OrIFICE, or FORAMEN, an _ opening an ovule enlarged, 
through the coats at the organic apex of the showing the parts: 
1 tuitt Pigtes Dee) a, outer coat; b, 
ovule. In the seed it is micropyle. ‘Anas ecoatnee 
CuHALAza, the place where the coats and cellus ; d, raphe. 


the kernel of the ovule blend. 
Hiv, the place of junction of the funiculus with the body of the 


ovule. 
280. The Kinds of Ovules. — The ovules in their growth develop in 
three or four different ways, and thereby are distinguished into 


232 233 234 
939-935, Ovules: 232, orthotropous ovule of Buckwheat: ¢, hilum and cha- 
laza; f, orifice ; 233, campylotropous ovule of a Chickweed: ¢, hilum 
and chalaza; f, orifice; 234, amphitropous ovule of Mallow: f, orifice ; 
h, hilum; 7, raphe; c¢, chalaza; 235, anatropous ovule of a Violet; the 


parts lettered as in the last. 


Orthotropous, or straight, those which develop without curving or 
turning, as in Fig. 232, The chalaza is at the insertion or base; the 
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foramen or orifice is at the apex. This is the simplest, but the least 
common, kind of oyvule. 

Campylotropous, or incurved, in which, by the greater growth of one 
side, the ovule curves into a kidney-shaped outline, so bringing the 
orifice down close to the base or chalaza; as in Fig. 233. 

Amphitropous, or half-inverted, Fig. 234. Here the forming ovule, 
instead of curving perceptibly, keeps its axis nearly straight, and, as 
it grows, turns round upon its base so far as to become transverse to 
its funiculus, and adnate to its upper part for some distance. There- 
fore in this case the attachment of the funiculus or stalk is about the 
middle, the chalaza is at one end, the orifice at the other. 

Anatropous, or inverted, as in Fig. 235, the commonest kind, so 
called because in its growth it has as it were turned over upon its 
stalk, to which it has continued adnate, the attached portions of the 
stalk being known as the raphe. The organic base, or chalaza, thus 
becomes the apparent summit. 


Arrangement of Parts in the Bud 


281. Astivation was the fanciful name given by Linneeus to denote 
the disposition of the parts, especially the leaves of the flower, before 
anthesis, i.e. before the blossom opens. Prefloration, a better term, is 
sometimes used. This is of importance in distinguishing different 
families or genera of plants, being generally uniform in each. The 
zstivation is best seen by making a cut across the flower bud; and 
it may be expressed in diagrams, as in the accompanying figures. 


236 237 238 239 240 


282. The pieces of the calyx or the corolla either overlap each 
other in the bud, or they do not. When they do not overlap, the 
estivation is 

Valvate, when the pieces meet each other by their abrupt edges, 
without any infolding or overlapping, as in the calyx of the Linden or 
Basswood (Fig. 236). 

Induplicate, which is valvate with the margins of each piece project- 
ing inwards, as in the calyx of a common Virgin’s-bower (Fig. 238), or 

Involute, which is the same, but with the margins rolled inward, 
as in most of the large-flowered species of Clematis (Fig. 239). 

Reduplicate, a rarer modification of valvate, is similar, but with 
margins projecting outward. 


Open, the parts not touching in the bud, as the calyx of Mignonette, 
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283. When the pieces overlap in the bud, it is in one of two ways; 
either every piece has one edge in and one edge out, or some pieces 
are wholly outside and others wholly inside. In the first case the 
zstivation is 

Convolute, also named contorted or twisted, as in Fig. 240, a cross 
section of a corolla very strongly thus convolute or rolled up to- 
gether. Here one edge of every petal covers the next before it, while 
its other edge is covered by the next behind it. The other mode 
is the 

Imbricate, or imbricated, in which the outer parts cover or overlap 
the inner so as to “break joints,” like tiles or shingles on a roof; 
whence the name (calyx in Fig. 237). 

284. The imbricate and the convolute modes sometimes vary one 
into the other, especially in the corolla. 

285. In a gamopetalous corolla or gamosepalous calyx, the shape 
of the tube in the bud may sometimes be noticeable. It may be 

Plicate, or plaited, that is, folded lengthwise; and the plaits may 
either be turned outward, forming projecting ridges, as in the 
corolla of Campanula; or turned inward, as in that of Gentian 
or of Belladonna. 


Position and Arrangement of Flowers, or Inflorescence 


986. Inflorescence, which is the name used by Linneus to sig- 
nify mode of flower arrangement, is of three classes; namely, inde- 
terminate, when the flowers are in the axils of the leaves, that is, 
are from axillary buds; determinate, when they are from terminal 
buds, and so terminate a stem or branch; and mixed, when these two 
are combined. 

987. Indeterminate, or indefinite, 
Inflorescence is so named because, as 
the flowers all come from axillary buds, 
the terminal bud may keep on grow- 
ing and prolong the stem indefinitely. 
This is so in Moneywort (Fig. 241). 

988. When flowers thus arise singly from the axils of ordinary 
leaves, they are azillary and solitary, not collected into flower clusters. 

989, But when several or many flowers are produced near each 
other, the accompanying leaves are apt to be of smaller size, or of 
different shape or character: then they are called Bracts, and the 
flowers thus brought together form a cluster. The kinds of flower 
clusters of the indeterminate class have received distinct names, ac- 
cording to their form and disposition. They are principally raceme, 
corymb, umbel, spike, head, spadizx, catkin, and panicle. 

990. In defining these it will be necessary to use some of the fol- 
lowing terms of descriptive botany which relate to inflorescence. Ifa 
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flower is stalkless, i.e. sits directly in the axil or other support, it is said 
to be sessile. If raised on a naked stalk of its own (as in Fig. 241), it 
~ is pedunculate, and the stalk is a PEDUNCLE. 

291. A peduncle on which a flower cluster is raised is a common 
peduncle. That which supports each separate flower of the cluster is a 
partial peduncle, and is generally called the Pepicey, The portion 
of the general stalk along which flowers are disposed is called the 
axis of inflorescence, or, when covered with sessile flowers, the rachis 
(backbone), and sometimes the receptacle. ‘The leaves of a flower 
cluster generally are termed Bracts. But when bracts of different 
orders are to be distinguished, those on the common peduncle or axis, 
and with a flower in their axil, keep the name of bracts; and those 
on the pedicels or partial flower stalks, if any, that of BracTLets. 

292. A Raceme (Fig. 242) is that form of flower cluster in which 
the flowers, each on its own foot stalk or pedicel, are arranged along 
the sides of a common stalk or axis of inflorescence; as in the Lily 

of the Valley, Currant, | 
Barberry, one section of 
Cherry, etc. Each flower 
comes from the axil of a 
small leaf, or bract, which, 
however, is often so small 
that it might escape notice, 
and even sometimes (as in 
the Mustard family) dis- 
appears altogether. The lowest blossoms of a raceme are of course 
the oldest, and therefore open first, and the order of blossoming is 
ascending. ‘The summit never being stopped by a terminal flower, 
may go on to grow, and often does so (as in the common Shep- 
herd’s Purse), producing lateral flowers one after another for many 
weeks. 

293. A Corymb (Fig. 243) is the same as a raceme, except that it 
is flat and broad, either convex, or level-topped. That is, a raceme 
becomes a corymb by lengthening the lower pedicels, while the upper- 
most remain shorter. The axis of a corymb is short-in proportion to 
the lower pedicels, By extreme shortening of the axis the corymb 
may be converted into 

294. An Umbel (Fig. 244), as in the Milkweed, a sort of flower 
cluster where the pedicels all spring apparently from the same point, 
from the top of the peduncle, so as to resemble, when spreading, the 
rays of an umbrella; whence the name. Here the pedicels are some- 
times called the rays of the umbel. And the bracts, when brought 
in this way into a cluster or circle, form what is called an INvoLucRE. 

295. The corymb and the umbel being more or less level-topped, 
bringing the flowers into a horizontal plane or a convex form, the 
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ascending order of development appears as centripetal.. That is, the 
flowering proceeds from the margin or circumference regularly toward 
the center; the lower flowers of the former answering to the outer 
ones of the latter. 

296. In these three kinds of flower clusters, the flowers 
are raised on conspicuous pedicels or stalks of their own. 


Ny 

¢ 
The shortening of these pedicels, so as to render the flowers wi ) 
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sessile or nearly so, converts a raceme into a spike, and a ie 
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corymb or an umbel into a head. 

297. A Spike is a flower cluster with a more or less 
lengthened axis, along which the flowers are sessile or nearly 
so; as in the Plantain (Fig. 245). 

298. A Head is a round or round- 
ish cluster of flowers, which are sessile 
on a very short axis or receptacle, as 
in the Buttonball, Buttonbush (Fig. 
» 246), and Red Clover. It is just what a spike 
would become if its axis were shortened ; or an 
umbel, if its pedicels were all shortened until 
the flowers became sessile. The head of the 
Buttonbush is naked; but that of the Thistle, 
of the Dandelion, and the like, is surrounded 
by empty bracts, which form an involucre. ‘Two 
particular forms of the spike and the head have received particular 
names; namely, the spadix and the catkin. 

299. A Spadix is a fleshy spike or head, with small 
and often imperfect flowers, as in the Calla, Indian Tur- 
nip (Fig. 173), Sweet Flag, ete. It is commonly sur- 
rounded or embraced by a peculiar enveloping leaf, 
called a SPATHE. 

300. A Catkin, or ament, is the name given to the 
scaly sort of spike of the Birch (Fig. 247) and Alder, 
the Willow and Poplar, and one sort of flower clusters 
of the Oak, Hickory, and the like,—the so-called amen- 
taceous trees. 

301. Compound flower clusters 
of these kinds are not uncommon. ¥& 
When the stalks which in the 247 
simple umbel are the pedicels of 
single flowers themselves branch into an umbel, 
a compound umbel is formed. This is the inflor- 
escence of Caraway (Fig. 248), Parsnip, and 
almost all of the great family of umbelliferous (umbel-bearing) 
plants. 

' The secondary or partial umbels of a compound umbel are 
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UmBetiets. When the umbellets are subtended by an involucre, 
this secondary involucre is called an INVOLUCEL. 

302. A compound raceme is a cluster of racemes racemosely ar- 
ranged, as in Smilacina racemosa. A compound corymb is a corymb, 
some branches of which branch again in the same way, 
as in Mountain Ash. A compound spike is a spicately 
disposed cluster of spikes. 

303. A Panicle, such as that of Oats and many 
Grasses, is a compound flower cluster of a more or less 
open sort which branches with apparent irregularity, 
neither into corymbs nor racemes. Figure 249 repre- 
sents the simplest panicle. It is, as it were, a raceme 
of which some of the pedicels have branched so as to 
bear a few flowers on pedicels of their own, while 
others remain simple. A compound panicle is one that 
branches in this way again and again. 

304. Determinate Inflorescence is that in which the 
flowers are from terminal buds. The simplest case is 
that of a solitary terminal flower, as in Fig. 250. This 
stops the growth of the stem; for its terminal bud, 
becoming a blossom, can no more lengthen in the manner of a leaf 
bud. Any further growth must be from axillary buds developing 
into branches. If such branches are leafy shoots, at length terminated 
by single blossoms, the inflorescence still consists of solitary flowers at 
the summit of stem and branches. But if the flowering branches 
bear only bracts in place of ordinary leaves, the result is the kind of 
flower cluster called 

305. A Cyme. — This is commonly a, flat-topped or convex flower 
cluster, like a corymb, except that the blossoms are from terminal 
buds. Figure 251 illustrates the simplest cyme in a plant with opposite 
leaves; namely, with three flowers. The middle flower, a, terminates 
the stem; the two others, 6b, terminate branches, one from the axil 
of each of the uppermost 
leaves; and being later than 
the middle one, the flowering 
proceeds from the center out- 
ward, or is centrifugal. This 
is the opposite of the indeter- 
minate mode, or that where all 
the flower buds are axillary. 
If flowering branches appear from the axils below, the lower ones are 
the later, so that the order of blossoming continues centrifugal or, 
which is the same thing, descending, as in Fig. 253, making a sort 
of reversed raceme or false raceme, —a kind of cluster which is to 
the true raceme just what the flat cyme is to the corymb. 


280 251 


— 
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306. Wherever there are bracts or leaves, buds may be produced 
from their axils and appear as flowers. Figure 252 represents the case 
where the branches, 0d, of Fig. 251, each with a pair of small leaves 
or bracts about their middle, have branched again, and produced the 
branchlets and flowers, cc,on each side. It is the continued repetition 
of this wkich forms the full or compound cyme, ~ 
such as that of the Hobblebush, Dogwood, and 
Hydrangea. 

307. A Fascicle (meaning a bundle), like that 
of the Sweet William and Lychnis of the gardens, 
is only a cyme with the flowers much crowded 
together. 

308. A Glomerule is a cyme still more com- 
pacted, so as to imitate a head. It may be known 
from a true head by the flowers not expanding 


centripetally ; that is, not from the circumfer-ne 
ie y3 i eae: Diagram of a 


toward the center. simple cyme 

309. Scorpioid or Helicoid Cymes, of various in which the 
sorts, are forms of determinate inflorescence (often axis length- 
puzzling to the student) in which one-half of the ea fe Bese, 
ramification fails to appear. So that they may of a raceme. 


be called incomplete cymes. The commoner forms 

may be understood by comparing a complete cyme, like that of 
Fig. 252, with Fig. 254, the diagram of a cyme of an opposite-leaved 
plant, having a series of terminal flowers 
and the axis continued by the development 
of a branch in the axil of only one of the 
leaves at each node. The dotted lines on 
the left indicate the place of the wanting 
branches, which if present would convert 
this scorpioid cyme into the complete one 
of Fig. 252. Figure 254a is a diagram 
of similar inflorescence with alternate 
leaves. An axis made up in this way of a 
succession of branches is termed a sympodium. 

310. Mixed Inflorescence is that in which the two plans are mixed 
or combined in compound clusters. A mized panicle is one in which, 
while the primary ramification is of the indeterminate order, the 
secondary or ultimate is wholly or partly of the determinate order. A 
contracted or elongated inflorescence of this sort is called a Toyrsvs. 
Lilac and Horse-chestnut afford common examples of mixed inflores- 
cence of this sort. When loose and open such flower clusters are called 
vy the general name of panicles. The heads of Composit are cen- 
tripetal; but the branches or peduncles which bear the heads are 
usually of centrifugal order. 
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XIII. LABORATORY STUDIES OF THE FRUIT 


The whole purpose of the fruit is embodied in the seed. 
The portion external to the seed is important in the life 
history of the plant only as it ministers to the maturing, 
preservation, transporting, or planting of the germ. The 
ways in which the character of the exterior parts of the 
fruit affects the destiny of the seed will be studied after 
the general structure of fruits has been examined. 

The studies of the first Exercise have to do with the 
parts of the fruit external to the seed; the second 
Exercise is concerned with the seed itself ; and the third, 
with dissemination. 


Exercise XXXV. Frorau OrGans INVOLVED IN THE FRUIT 


Wild Indigo. — Notice the base and the slender termination of the 
pod. What was this termination in the flower? What still surrounds 
the pod stalk? Can you discover any marks of other organs, now 
fallen away? Open the pod: where are the seeds attached? Pod and 
seeds are the ripened forms of what members of the flower? How 
many carpels in this fruit? The ripened ovary is termed the pericarp. 

Violet. — After examining all exterior features, cut a cross section. 
With the lens, and by trying the seeds with a needle, find the places 
of attachment. How many placente? Of how many carpels is the 
pod composed? From dried and opened specimens determine whether 
the pod bursts between the carpels or along the carpellary midribs. 
Of what floral organ does the fruit consist ? 

Cranberry. — Opposite the stem end is a slight hollow, roughly 
square, edged and often nearly covered in by four projections. Cut 
these projections away. Observe the bottom of the depression. At 
the center is a single scar, marking the position of what member of 
the flower? Around this, within the crater, notice two circles of scars. 
What are they? Finally, what is the nature of the four projections 
first noticed and then cut away? Parts of what organs of the original 
flower now compose the berry? 

Cut the fruit transversely. How many carpels compose it? The 
size of the cavities in which the seeds lie is striking when compared 
with the minute size of the seeds themselves. Will the berry float ? 
Try it. Count and record the number of seeds. : 

Draw: Wild Indigo. The pod, with persistent calyx. This sort of 
fruit is termed a lequme. 

Violet. Cross section, to show the seeds attached Cx 5)e The 
dehiscent fruit (x 2). The fruit is termed a capsule. 
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Cranberry. Cross section, showing cavities and attachment of seeds 
(x 2). The terminal depression showing remains of the flowers 
(x10). Soft, fleshy fruits of this sort are termed lerries. ; 

Checkerberry. — Dissect the fruit. What is the morphological 
nature of the lower, fleshy part? 

Draw a longitudinal section to show all parts — including the seeds 
in one of the cavities — and their arrangement (x 3). 

The Rose hip. — Examine the fruit to discover, if possible, where 
the floral parts were situated. Cut the hip open. Are seeds seen? 
Are seeds of Angiosperms produced in an open receptacle or cavity, as 
these seedlike bodies are? Are they seeds or fruits? The hollow, 
pulpy portion bearing them on its inner surface is an enlarged 
receptacle. 

Draw a diagram representing a longitudinal section (x 2-3). 


Exercise XXXVI. THE SEED 


The student is already familiar with the interior of the seed — with 
embryo and albumen. The integumeiits need to be looked at more 
particularly than has been done heretofore. 

Squash. — Notice the place at which the seed was broken from its 
connection with the placenta. It is called the hilum. Beside this there 
is a distinct aperture leading into the interior, the micropyle. Cut 
away the shell. How many seed coats? This is the characteristic 
number. The outer is the testa; the inner, the tegmen. 

Draw a cross section of the Squash seed (diagrammatic). 

Castor Bean.— On one side observe a straight, dark line, running 
three quarters the length of the seed (the raphe). At one end is a 
very slight elevation, the point at which the coats are organically 
connected with the kernel; this point is the chalaza. At the other 
end is the hilum, nearly covered by a structure called the caruncle. 

Bean. — At one side of the hilum is the micropyle, more easily made 
out if the material has been properly soaked. On the other side of 
the hilum, running to the end of the bean, is a ridge, more -or less 
indistinct — the raphe. Overlying its inner extremity, next the hilum, 
is a heart-shaped, purple excrescence, called the strophiole. 

Draw the bean, showing the features indicated (x 3). 

Outgrowths of the testa. — By the aid of the hand lens make 
enlarged drawings of the seeds of Milkweed and of the Trumpet 
Creeper. Cut the seed of the Cotton Plant in half. Draw the 
section, so as to show the length of the Cotton fibers relatively to the 
diameter of the seed proper. What is the use of these outgrowths ? 


Exercise XXXVII. Tue Fruit 1n RELATION TO DISSEMINATION 


The need of dissemination will be most keenly realized by a rough 
computation of the number of seeds produced by a single plant, all 


out. or BoT. —10 
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of which auld have a chance of germinating upon the plot of ground — 


occupied by the parent, unless carried elsewhere. Take as an example 
the Cranberry, studied in Exercise XXXV. Allow fifty berries to a 
single bush, and multiply by the number of seeds actually observed 
in one berry. The resulting product represents the possible number 
of seedlings upon less than a square yard of ground. 

That even one seedling should occupy part of the soil held by the 
parent plant would evidently be disadvantageous to both. Accord- 
ingly, plants exhibit a great variety of devices by which the service 
of various agencies is secured for the dispersal of the seeds. The 
means of dissemination may be (1) some feature of the coat of the 
seed itself, (2) some special character, construction, or outgrowth of 
the pericarp. The first case has*been seen in the Milkweed; the 
second remains to be studied in more detail. 

Bladder Nut. — Examine the bladdery fruit before dehiscence, not- 
ing (1) the morphology of the pericarp, (2) the number of carpels, 
and (3) the relative size of the pericarp and the seeds. Place the 
fruit on the table. Blow it about. The object of the inflated peri- 
carp becomes apparent. 

Draw the fruit, natural size. Indicate in dotted line the position 
and size of the seed. 

Curled Dock. — With a lens examine the three-winged and coarsely 
veined parts, each bearing at its base a granule resembling a seed. 
They are persistent sepals, and are-closely appressed. Hidden between 
them is the three-angled achene (dry pericarp, containing a single 
seed). The dispersal apparatus here comes from the calyx. Note 
how readily the fruit is driven by a mere breath. 

Draw the fruit, with one sepal removed to-show achene, magnified 
about eight diameters. 

Bur Marigold. — The barbed bristles, well seen with the lens, are 
morphologically the border of the calyx, the lower part of which is 
adherent to the pericarp. What is the mode of dissemination ? 

Draw the fruit, magnified about four diameters. 

Witch-hazel. — Notice : — 


(1) The pericarp proper, with the.old calyx surrounding the lower ° 


half. (2) The partial splitting at the tips of unopened fruits. (3) The 
number of cells (loculi) in the opened capsules. (4) The mode of 
dehiscence. The loculi are split open along the median line in each 
case. This is loculicidal dehiscence. (5) The backward curving of the 
open jaws. (6) The very hard, smooth inner surface of the loculi, and 
the similar surface of the seeds, which indeed makes it rather difficult 
to hold them securely between finger and thumb. (7) Cut away the 
calyx and the outer, softer layer of the pericarp. It will be seen that 
the inner and immediate receptacle of the seeds is a bony and rather 
‘thick-walled double case. ~There was originally one seed in each 


att Ai el 
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compartment. (8) The halves (valves) of the seed case are separated 
nearly to the middle, cohering only by their basal portions. (9) The 
edges of the inner, bony seed cases curve in somewhat, as if com- 
pressed. (10) Try to fit the seeds back into the cases. Are the cases 
large enough to cover the seeds? 

The fruit of Witch-hazel is a projectile apparatus. As the vaives 
open wider and wider, in the process of drying, the seeds are squeezed 
more and more by the shrinkage of the bony layer and the incurving 
of the valve edges. At a certain point, the intensity and direction of 
pressure become such that the seed is shot out with much force — 
enough force, under the most favorable conditions, to carry the seed 
to a distance of forty or fifty feet. 

Draw whatever is necessary to illustrate your notes on this fruit. 


XIV. THE FRUIT 


311. Nature of the fruit.— The mature ovary is the 
Fruit. In the strictest sense the fruit is the seed vessel, 
technically named the Pertcarp. But practically it may 
include other parts organically connected with the peri- 
carp. The calyx especially, or a part of it, is often in- 
corporated with the ovary, so as to be indistinguishably 
a portion of the pericarp. The receptacle forms, along 
with the calyx, the whole bulk of such edible fruits as 
Apples and Pears. The receptacle is an obvious part in 
Blackberries (see Fig. 256), and is the whole edible por- 
tion in the strawberry. 

312. A cluster of distinct carpels may, also, in ripening, 
be consolidated or compacted, so as practically to be taken 
for one fruit. Such are Raspberries, Blackberries, etc. 
Moreover, the ripened product of many flowers may be 
compacted or grown together so as to form a single com- 
pound fruit. 

THE KINDS OF FRUITS 


313. In respect to composition, fruits may be classified 
into 

Simple, those which result from the ripening of a single 
pistil, and consist only of the matured ovary, either by 
itself, as in a Peach (Hig. 255), or with the receptacle and 
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calyx tube completely incorporated with it, as in the Goose- 
berry and Pear (Fig. 259). 

Aggregate, when a cluster of carpels of the same flower 
are crowded. into a mass; as in 
Raspberries and Blackberries (Fig. 
256). 

Accessory, when the surroundings 
or supports of the pistil make up 
a part of the mass. In an accessory 
fruit such as the Strawberry the great 
mass is receptacle (Fig. 156). 

Multiple or collective, when formed 
from several flowers consolidated into one mass, of which 
the common receptacle or axis of 
inflorescence, the floral enve- 
lopes, and even the bracts, etc., 
make a part. A Mulberry (Fig. 
257, which superficially much 
resembles a Blackberry) is of 


255. Section of a Peach. 


: : : 256 257 
this multiple sort. A Pineapple 4 
3 . : 256. Aggregate fruit of the 
is another example. Blackberry: consisting 
Stone fruits, or drupaceous of a. number of ripened 
aes pistils crowded on a 
Ck 1g. 255), the outer part fleshy fleshy receptacle. At 
like a berry, the inner hard or the right, one of the in- 
M : y s dividual fruits (a drupe) 
stony, likeanut; and . further enlarged. 


Dry fruits (Fig. 266), those 257. chee fruit of the Mul- 
which have no flesh or pulp. 

314. In reference to the splitting apart of the pericarp 
for the liberation of the seeds, fruits are said to be 

Dehiscent, when they open regularly along certain lines. 
A dehiscent fruit almost always contains many or several 
seeds, or at least more than one seed (Fig. 267). 

Indehiscent, when they do not open at maturity. Fleshy 
fruits and stone fruits are of course indehiscent. The 
seed becomes free only through decay or by being fed 
upon by animals. Of dry fruits also many are indehiscent. 

315. The principal kinds of fruits which have received 
distinctive names are the following : — 


THE FR UIT 149 


316. The berry, such as the Gooseberry and Currant, the Blueberry 
and Cranberry (Fig. 258), the Tomato, and the Grape. 
Here the whole flesh is soft throughout. The Orange 
is a berry with a leathery rind. 

317. The pome, a name applied 
to the Apple, Pear (Fig. 259), and 
Quince. These are fleshy fruits, 
like a berry, but the principal 
thickness is the enlarged receptacle, 
only the papery pods arranged like 
a star in the core really belonging 
to the carpels. 

318. The drupe, or stone fruit, 
of which the Cherry, Plum, and 
Peach (Fig. 255) are familiar exam- 
ples. In these the outer part of the 
thickness of the pericarp becomes 
fleshy, or softens like a berry, while the inner hardens like a nut. 
Two portions of the drupe are thus distinguishable, named respec- 
tively exocarp—the outer, fleshy layer; 
and the endocarp—the innermost layer, 
the stone. 

319. Of dry fruits there is a great 
diversity of kinds having distinct names. 

320. The achene is a small, dry, and 
7 eld, indehiscent one-seeded fruit, often so 
2 Achane of Bateronns pede. in ap 

show the seed. pearance that it is f 

popularly taken 

for a naked seed. The fruit of the Buttercup 

is a good example (Fig. 260). Its nature, as 

a ripened pistil (in this case a simple carpel), 

is apparent by its bearing the remains of a 

style or stigma, or a scar from which this has 

fallen. It may retain the style and use it in 

various ways for dissemination (Fig. 261). 

821. The fruit of Composite (though not 
of a single carpel) is also an achene. In this 
case the pericarp is invested by an adherent 
calyx tube, the limb of which, when it has 96) acheneof Clematis, 
any, is called the Pappus. This name was the style retained 
first given to the down like that of the Thistle, ane ee ie 
but is applied to the limb of the calyx, in Beil by Lie 
whatever form it appears, of the “compound 
flower.” In Lettuce, Dandelion (Fig. 263), and the like, the achene 


258. Fruit of the 259. Sections of 
Cranberry. Pear. 
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as it matures tapers upwards into a slender beak, like a stalk to the 


263 


262, 263. Achenes: 262, 
of a Thistle, pro- 
vided with a pap- 
pus for wind-dis- 


pappus. 

322. A caryopsis, or grain, is like an achene 
with the seed adhering to the thin pericarp 
throughout, so that both are incorporated into 
one body; as in Wheat, Indian Corn. 

323. A nut is a dry and indehiscent fruit, 
commonly one-celled and one-seeded, with a 
hard, crustaceous, or bony wall, such as the 
Cocoanut, Hazelnut, Chestnut, and the Acorn 
(Fig. 264). Here the involucre, in the form of 
a cup at the base, is called the Curpute. In 
the Chestnut, near relative of the Oak, the 
cupule forms the bur; in the Hazel, another 


semination; 263, 
of a Dandelion, 
the pappus borne 
on a long beak. 


relative, a leafy husk. 

324. A samara, or 
key fruit, is either a 
nut or an achene, or any 
other indehiscent fruit, furnished with a wing, 
like that of Ash, and Elm (Fig. 265). The 
Maple fruit is a pair of keys (Fig. 266). 

325. Dehiscent fruits, or pods, are of two 
classes, viz., those of a simple pistil or carpel, 


264. 
An Acorn. 


265. Samara 
of the Eln. 


and those of a compound pistil. ‘lwo common sorts of the first are 


named as follows: — 

326. The follicle, a fruit of a simple carpel, 
which dehisces down one side only, i.e. by 
the inner or ventral suture. The fruits—of 
Marsh Marigold (Fig. 267) 
are of this kind. 

327. The leg- 
ume or true pod, 
such as the Pea 
pod (Fig. 268), 
and the fruit of 
the 
or 


Leguminous 
Pulse family 
generally, which 
opens along the 
dorsal as well as 
the ventral suture. 
The two pieces into which it splits are called 
Vatves. A Loment is a legume which is con- 
stricted between tho seeds, and at length breaks 
Up crosswise into distinct joints, as in Fig. 269. 


266. Fruit of the Maple. 
267. Follicle of the Marsh Mari- 


gold. 
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268. A Legume. 
269. A Loment. 
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- 328. The pods or dehiscent fruits belonging to a compound ovary 
have several technical names: but they all may be regarded as 
kinds of 

329. The capsule, the dry and dehiscent fruit of any 
compound pistil. The capsule may discharge its seeds 
through chinks or pores, as in the Poppy, or burst irregu- 
larly in some part, as in Lobelia and the Snapdragon; 
but commonly it splits open (or is dehiscent) lengthwise 
into regular pieces, called VALVEs. 

330. Regular dehiscence in a capsule takes place in 
two ways, which are best illustrated 
in pods of two or three cells. It is 270. Capsule 
either of Iris. 

Loculicidal, or, splitting directly 
into the loculi or cells, that is, down the back (or 
the dorsal suture) of each cell or carpel, as in 
Tris (Fig. 270); or 

Septicidal, that is, splitting through the parti- 
tions or septa, as in St. John’s-wort (Fig. 271), 
Rhododendron, ete. This divides the capsule 
into its component carpels, which then open 
by their ventral suture. 

331. In loculicidal dehiscence the valves riaturally bear the parti- 
tions on their middle; in the septicidal, half the partition is borne on 
the margin of each valve. See the annexed diagrams, Fig. 272. A 


272. Diagrams of the various modes 273, 274. Fruit of the Fig: 273, fruit 


271. Septicidal cap- 
sule of St. 
John’s-wort. 


274. 


of dehiscence: a, loculicidal ; laid open ; 274, a part magnified 
b, septicidal ; c, d, septifragal. to show the minute, interior 
flowers. 


variation of either mode occurs when the valves break away from the 
partitions, these remaining attached in the axis of the fruit. This is 
called septifragal dehiscence. 

332. The syconium, or fig fruit (Fig. 273), is a fleshy axis or 
summit of stem, hollowed out, and lined within by a multitude of 
minute flowers, the whole becoming pulpy, and, in the common fig, 


juscious. 
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THE SEED 


333. Seeds are the final product of the flower, to which all its parts’ 


and offices are subservient. Like the ovule from which it originates, 
a seed consists of coats and kernel. 

334. The seed coats are commonly two, 
the outer and the inner. Fig. 275 shows the 
two, in a seed cut through lengthwise. The 

outer coat is often hard or crustaceous, whence 

275. a, hilum; 0, testa; ib is called the testa, or shell of the seed; the 
¢, inner coat; d, inner is almost always thin and delicate. 

albumen; ¢,em- 335. ‘The shape and the markings, so vari- 

ae ous in different seeds, depend mostly on the 

outer coat. Sometimes this fits the kernel closely; sometimes it is 

expanded into a wing, as in the Trumpet Creeper (Fig. 276, a), and 

occasionally this wing is cut up into shreds or tufts, as in the Catalpa 

(Fig. 276, b); or instead of a wing the seed may bear a coma, or tuft 

of long and soft hairs, as in the Milkweed or Silkweed 

(Fig. 276, ¢c). The use of wings or downy tufts is to render 

the seeds buoyant for dispersion by the winds. This is 

clear, not only from their evident adaptation to this pur- 


b 
c 
d 
e 
a 


276. Seeds fitted by outgrowths of the testa for dispersion by the winds: 
a, Trumpet Creeper; 0, Catalpa; c, Milkweed. 


pose, but also from the fact that winged and tufted seeds are found 
only in fruits that split open at maturity, never in those that remain 
closed. The coat of some seeds is beset with long hairs or wool. 
Cotton, one of the most important vegetable products, since it forms 
the principal clothing of the larger part of the human race, consists 
of the long and woolly hairs which thickly cover the whole surface 
of the seed. There are also crests or other appendages of various 
sorts on certain seeds. A few seeds have an additional, but 
more or less invomplete, covering outside of the real seed 
coats, called an 

336. Aril, or arillus.— The loose and transparent bag 
which incloses the seed of the White Water Lily (Fig. 277 
is of this kind. So is the mace of the Nutmeg. The aril is 
a growth from the extremity of the seed stalk, or from the 
placenta when there is no seed stalk. 
; A short and thickish appendage or outgrowth areund the micropyle 
in certain seeds is called a CARUNCLE (Fig. 278). 
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The various terms which define the position or direction of the 
ovule (erect, ascending, etc.) apply equally to the seed: so also the 
terms anatropous, orthotropous, campylotropous,! etc., as 
already defined, and such terms as 

Him, or scar left where the seed stalk or funiculus 
has fallen away, or where the seed was attached directly 
to the placenta if there was no seed stalk. 

RapueE, the line or ridge which runs from the hilum 
to the chalaza in anatropous and amphitropous seeds. 

CuaLaza, the place where the seed coats and the kernel 
or nucellus are organically connected, —at the hilum in orthotropous 
and campylotropous seeds, at the extremity of the raphe or tip of 
the seed in other kinds. 

Micropy_e, answering to the foramen or orifice of the ovule. 


ECOLOGY OF THE FRUIT AND SEED AS REGARDS DIS- 
SEMINATION 


337. The word dissemination here signifies the scatter- 
ing of the seeds. In a vast number of cases not only the 
seeds, but the entire fruits, are dispersed, the pericarp fur- 
nishing the same protection to the seed that it provided 
during the period of ripening, and furthermore aiding 
directly by its construction in the transportation or even 
in the planting of the seed. 

338. The need of seed dispersal is plain, both for the 
parent plant —which should not be crowded by its own 
offspring —and for the interests of the seedlings them- 
selves. That an advantage is to be won through wide dis- 
tribution of seed is shown by the fact that the seed or 
the fruit is, in most species, adapted to the special work 
of dissemination. 

339. The agents of dissemination are wind, water, and 
animals. Buta considerable number of plants are quite 
independent of external aid, being provided with special 
mechanisms for throwing their seeds to a distance. 

340. Structures to accomplish dissemination through the 
agency of the winds are exemplified by the wings of the 
Elm and Maple fruits (Figs. 265, 266), the plume of 


1 For these terms see the section on the ovule, § 280. 
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the Clematis achene (Fig. 261), and the tufted pappus 
in the case of the Dandelion (Fig. 263). The wing of 
the Maple key does not avail to carry the seed very far 
from the source, on the average, as may be seen if we 
examine the neighborhood of a Maple tree when the seed- 
lings are coming up in the spring. The seedlings are’ 
very numerous near the parent, very few at a distance of 
two or three times the height of the tree. But one can- 
not fail to be struck with the successful planting of the 
seeds. Although not originally covered by the soil, they 
stand in multitudes, rooted and growing, in spots where 
the grass was beaten down and matted before the fruits 
fell. Though bulky, the keys find their way into the 
grass through the action of the winds in driving the 
wings this way and that, until the seed ends have been 
worked well toward the moist sur: 
face of the soil. This example 
illustrates the fact, of common 
occurrence, that appendages of 
the fruit may serve both in dis- 
semination and in placing the seed 
in the position most likely to 
secure germination. 

341. In connection with this 
subject, the mechanism of Ero- 
dium (Fig. 279) for burying the 
fruit may be mentioned. The 
elongated extremity of the fruit 
a1Sae Be iy : Sonera aes is hygroscopic ; that is, it absorbs 

in damp weather; at Vapor of water rapidly in damp 

the right, several car- weather, and exhales it in dry. 

pels in theealyx,indty the changes being accompanied 

weather. 5 te) paniec 

by twistings and untwistings. 

As the fruit naturally falls with its weightier or seed 

end toward the earth, these hygroscopic movements, aided 

by backward-pointing hairs, enable it to work its way 

through grass or other impediments toward the soil, and 
finally even partially to. bury itself. 
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342. The appendages of seeds securing dissemination by 
wind are very similar to those of fruits in many cases. 
Compare, for instance, the seed of the Trumpet Creeper 
(Fig. 276, a) with the fruit of the Elm (Fig. 265); and 
the seed of the Milkweed (Fig. 276, c), possessing a coma, 
or tuft of hairs, with the pappus-bearing achene of the 
Thistle (Fig. 262). 

3438. Water. — The fruits of the Cocoanut Palm are 
originally covered with husks impermeable to sea water. 
They sometimes fall into the ocean, and being carried 
to distant strands are cast up by the waves and there 
germinate. In a like manner the achenes of the Arrow- 
head (Sagittaria) —a plant which is common along the 
margins of ponds—buoyed up by the air-filled cells of 
the pericarp, are floated to a distance. In a number of 
species they float for a definite length of time; then, 
when germination is about to begin, they sink to the 
bottom. 

344. Animals. —The fruits of many plants are thickly 
set with hooks suited to catch in the fur of animals 
(Fig. 280). The fruits are thus 
separated from the plant and car- 
ried away, to be subsequently re- 
moved by the animals themselves 
or brushed off accidentally. Nuts 
hidden away in the ground by squir- 
rels must occasionally be left to 
grow, either through oversight or 
on oceasion of the death of the de- 
positor. Then again, edible fruits 
like the Cherry, the Apple, and the berries offer to 
animals a substantial reward in return for the service 


280. The fruit of Agri- 
mony. 


of dispersal. ’ 

345. Ejection of the seeds is not uncommon. The most 
familiar example is that of the Jewelweed, or Touch-me- 
not, the ripe pods of which, when touched, burst and 
throw the seed in all directions. The bursting is due 
to the sudden splitting asunder and coiling up of the 
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several valves, already in a high state of tension, the 
touch which 
produces the 
explosion 
merely  in- 
creasing the 
stress along the lines 
of ‘dehiscence. — The 
opened valves of the Vio- 
let fruit, constricting, 
cause the forcible expul- 
sion of the seeds one after 
another. ‘The hard, bony 
capsules of the Witch- 
281. Fruit of Witch-hazel discharging hazel (Fig. 281), contract- 

bai ing, squeeze the smooth, 
hard seeds with much force ; and the seeds are shot to a 
distance of many feet.} 


Supplementary Reading 


1. Plants that bury their Seeds. Lubbock’s “ Flowers, Fruits, and 
Leaves,” pp. 85-88. 

2. The Fruits and Seeds of Plants Parasitic on Trees. Same 
source, pp. 83, 84. 

3. Dispersal of various Fruits and Seeds. Same source, Chap. II. 

4. Dissemination~of-Plants by Ocean Currents and by Migrating 
Birds. Darwin’s “Origin of Species,” Chap. XI, Dispersal. 


1Tf a bough with the ripe but unopened fruits is hung on the wall of 
one’s room, the force with which the seeds are ejected and the distance 
to which they fly are likely to be observed. 

Distances to which seeds are ejected by several plants are given by 
Kerner and Oliver (‘‘ Natural History of Plants,’’ II, 839) as follows :— 


Cardamine impatiens ROMO le i) Lop Mas 
Viola caning fe tee: 4 fo ee ew ees 
Geranium palustre . IMG arte vine Suds oh helo 
Lupinus digitatus @ amet ic) eR tes 
Acanthus mollis AN OF a Reeth) ry. eed ait 
Hura crepitans NIN OO. ey Ee A Oy bch 
Bauhinia purpurea heen le) Verh Meio. SN eee NO letts 
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XV. LABORATORY STUDIES OF CRYPTOGAMS. 


[Nore: — Many of the following types may be studied without 
compound microscopes, if good hand lenses or, better, dissecting 
microscopes, are provided. In the suggestions for study which fol- 
low, (simple) following the number of a paragraph indicates that the 
simple microscope is to be used; similarly, (compound) indicates that 
a compound microscope is to be used; and (compound or simple) 
indicates that the simple microscope may be used, but the compound 
is to be used if available. ] 

346 (Compound). Nostoc. Make a note of the general character 
—form, consistency, color, etc.—of the masses in’ which the plant 
occurs. Mount a bit of the mass in a drop of water on a glass slide, 
cover with a cover glass, pressing the latter down gently, and examine 
first with a low, then with a higher power of the compound micro- 
scope. 

What constitutes one single individual plant? How are the indi- 
viduals grouped? What is the color? Are any cells distinguished 
by size or other character? What holds the cells and chains (colonies) 
together? Draw one chain by aid of the highest power you have. 

347 (Compound). Unicellular Green Alge: Pleurococcus, or the 
like. Upon what do the plants provided grow? Examine this sub- 
stratum with the hand lens, to see if the individual plants causing the 
green tinge on the surface can be distinguished. Then scrape a bit 
of the green film into a drop of water on a glass slide, cover, and 
examine with different powers of the compound microscope, the lowest 
first. Do you find the plants single? In groups? If in both ways, 
draw both. Is there anything in the number of plants in a group, or 
in the position of the members of a group, or any other circumstance, 
to suggest to you the way in which these plants multiply? 

348 (Simple). Spirogyra. Use the simple lens to obtain an idea 
of the actual size of the plants. Do the filaments branch? Are there 
eross partitions? Do any parts of the filaments differ markedly from 
others? How does the color differ from that of Nostoe, if at all? 
What portion of any cell bears the color? What is the arrangement 
of the color-bearing bands (chromatophores) ? 

349 (Compound). Is there more than one chromatophore in each 
cell? Draw a short portion of one filament, using a moderate power. 
Indicate, without drawing all of them, the arrangement of the chro- 
matophores. 

350 (Compound). Select a cell (for example a terminal cell) in 
which the spirals are rather loose. Look for the nucleus, near the 
center, a colorless body from which colorless strings radiate. If this 
is not distinguishable, delay search until after the following treatment. 
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Place a small drop of dilute (80 per cent) eosin glycerine at the edge 
of the cover glass so that it will run under. If the glycerine reaches 
the Spirogyra, many of the cells will now be found with their contents 
much distorted. Does it appear that the contents are separable from 
the walls 6n all sides? Select a cell slightly affected. Is there a 
definite layer of substance in which the chromatophores are imbedded ? 
The nucleus, stained by the eosin, will now be readily made out. 
Draw a cell highly magnified, showing a part of one chromatophore, 
the nucleus, and the layer of living substance ( protoplasm) where 
separated from the wall. 

351 (Compound). If material is provided, make drawings of con- 
jugating cells, showing stages in the process. Label the rounded 
bodies found where conjugation has been effected zygospores. 

352 (Compound). Vaucheria. — Use the hand lens to gain an idea 
of size and general habit. If the feltlike mass is growing on earth, 
pick off a little with needles, using care to get rid of soil in the 
preparation. Mount in water under the compound microscope. Are 
the filaments septate (partitioned), or not? Focus on the upper sur- 
face. What is the shape and size of the chromatophores here? > 
Focus down until the side walls stand out sharply. Do the chromato- 
phores occur only near the walls, or are they scattered throughout the 
interior of the tubes? Do the filaments branch? * 

353 (Compound). Do you find lateral club-shaped (not globular) 
branches, or somewhat swollen tips of filaments, of a very dark green 
color (sporangia)? Are they cut off by partitions (septa)? 

354 (Compound). Look for short, nearly globular branches, in 
company with others more slender, lighter green, and somewhat coiled. 
Tf any of these can be made out clearly in all parts, draw them 
(oégonia and antheridia). If the form and attachment are not clear, 
turn to the figure given by the teacher, and with its help decide 
whether the odgonia and antheridia are found on the material you 
have. The species studied and that represented in the figure may 
not be the same, in which case exact similarity of organs will not be 
expected. 

355 (Compound). Ectocarpus, exemplifying the Brown Algae.— 
View with the hand lens, then with higher magnifications. Are the 
main trunks more than one cell in thickness? The branches? Draw 
a small, branching portion. Are there any very short branches dis- 
tinguished by greater thickness? If so, are they more than one cell 
in thickness, or does each branch consist chiefly of one large terminal 
cell, or sac, with granular contents? Draw both sorts of branches, if 
found, labeling the many-celled ones gametangia, and the saclike ones 
sporangia. 

356 (Simple). Rockweed.— Make a life-size drawing from a 
branching portion, to show the habit of the plant. With the hand 
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lens examine the thickened tips. Have the minute raised spots 
openings? 

357 (Compound or Simple). With a wet razor make a good many 
sections, as thin as possible, across the tips where the raised spots are 
thickest, and mount them in water. Have the cavities seen in the 
sections, and more or less lined with dark bodies (odgonia), any rela- 
tion to the little prominences before seen? Have the cavities (concep- 
tacles) openings? Make a diagram two or more inches in diameter, 
showing the cavity of a conceptacle as seen in section, with opening 
if any, and adjacent external surface of the thallus (or general body 
of the plant). Show a few oégonia in proper proportion and form, 
with some of the long filaments that spring from the walls of the con- 
ceptacle. 

358 (Compound). Examine the odgonia with the compound micro- 
scope and draw if additional details are found. Look in the same 
conceptacles (or in others from different plants, according to the 
teacher’s directions) for swollen cells borne on short filaments, much 
smaller than the odgonia, and distinguished by coarsely granular 
contents and orange color. These are the antheridia. If necessary 
pick one of the sections apart with needles—or merely squeeze it 
enough under the cover glass to break it up—in order to see how 
these antheridia are borne. Make a drawing to show this. Also 
indicate on the diagram before made the relative size and the posi- 
tion of the antheridia in the conceptacle. (But if antheridia and 
odgonia are not found together, use two diagrams.) 

359 (Simple). Polysiphonia,! one of the Red Algz.-—Draw the 
habit of the plant, enlarged, as seen with the lens. Look for dark 
round bodies embedded in some of the branches — the tetrasporangia. 
Do they seem to be somewhat eccentrically placed, or are they situ- 
ated centrally so as to occupy the whole diameter of the branch where 
they occur? Draw a portion very much enlarged to show the facts. 

360 (Compound). Are the filaments of the thallus (or plant 
body) composed of more than single rows of cells? How do the 
branches end? Into how many separate parts (‘efraspores) is the 
contents of each tetrasporangium divided? (It should be said that 
the tetraspores are so arranged that one of them is always hidden 
from view.) Draw a tetrasporangium with a short portion of the 
thallus adjoining. 

361 (Compound). Nemalion, a Red Alga.— Draw a short branch- 
ing portion to show the filamentous habit. If possible select a piece 
bearing the small, rounded antheridia at the tips. If so directed by 
the teacher, seek to identify carpogonia and cystocarps by aid of the 
figures provided. 


1 Material bearing tetrasporangia is to be provided, 


! 
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362 (Compound). Bacteria.— With a needle transfer to a slide a 
bit of the scum that gathers on water in which vegetable matter is 
decaying. Cover with a cover glass and examine with a high power. 
The Bacteria are glistening white (i.e. colorless) bodies of small size 
often occurring in broad patches of gelatinous matter (the matter 
which holds the “scum” together) in which they are more or less 
evenly spaced; or occurring in chains or threads. Some may be spiral 
in form and exhibit very active motion. Having found the Bacteria, 
remove the cover glass, spread the scum out thin on the slide, and 
dry this preparation by holding it at some distance above a flame. 
When the last bits of the spread scum are about to become dry, 
remove from the heat and add drops of gentian violet stain.1 After 
a moment wash this off with a little water, cover, and reéxamine. 
The various forms, now more plainly seen, are to be drawn. 

For suggestions as to the biological study of Bacteria see Appendix. 

363 (Compound). Yeast.— Mount in water a small bit of yeast 
cake, spreading the material out thin, and examine with a high power. 
Are the yeast plants of uniform size? Have they any peculiarity of 
form, common to all, or nearly all (i.e. are they uniformly spherical, 
or elliptical, or ovate, etc.)? Have they any common features of 
internal structure? Having determined these points in your own 
mind, make a drawing of a typical yeast plant of the species you have, 
the drawing to be large enough to show easily any internal features.? 

364 (Compound). From material that has been growing for a few 
hours in sweetened water (a teaspoonful of sugar to a half glass of 
water), study the method of multiplication. Do the buds —the new 
individuals growing out from the bodies of the old plants —spring 
from any particular region, as a rule? Draw in outline three stages 
in the budding process. 

365. Is any action of the yeast upon or in the sugar solution 
to be seen? To test this, drop small pieces of yeast cake into tum- 
blers of (1) sugar solution, (2) water alone. In fifteen minutes or 
so the result should be observable, and within an hour very marked. 
What bearing has the action observed upon the utility of yeast plants 
in bread making? Answer this question in your notes on this 
experiment. 

366 (Simple). Bread Mold (Rhizopus nigricans).— Use the hand 
lens to examine the moldy bread without disturbing it, so as to see 


1 §trong eosin solution may be used, and it leaves the Bacteria with a 
more lifelike appearance, though not so sharply defined. If the prepara- 
tion is stained with gentian violet, washed, and thoroughly dried, Canada 
balsam may be used upon it and the preparation thus be made permanent. 

2 The teacher should draw upon the board the characteristic form and 
striations of starch grains to be found in the yeast cake, so that they may 
not be mistaken for the yeast plants. 
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how the mold grows. Especially notice the growth on the bottom of 
the dish where the fungus is spreading away from the bread. Make 
a much enlarged drawing to show the groups of stalked sporangia as 
seen from the side. Are these groups connected in any way? Are 
there any special organs for attachment to the substratum? Is the 
number of sporangia in a group constant? Estimate the height of 
the sporangial stalks in inches. State the magnification which your 
drawing represents. " 

367 (Compound). With a needle carefully remove a bit of the 
plant, selected from a spot where both white (young) and black (old) 
fruiting heads (sporangia) can be seen, and mount in water, or better 
in alcohol followed by a drop of water. Use first a low power, after- 
wards a higher power. Have the threads partitions? What is the 
color and appearance of the contents? Compare an unopened spor- 
angium with one where the external membrane has given way. 
What portion of a whole head is occupied by spores? Answer by 
drawings; show one of the spores separately, more enlarged. 

368 (Compound). If material is furnished, draw two or three 
stages to illustrate zygospore formation. 

369 (Compound). Water Molds: Saprolegniaceee.— Upon what is 
the given plant growing? Remove a bit with forceps and needle to a 
drop of water on a slide. Examine with the hand lens, to get an idea 
of the actual size. Then use low and high powers of the microscope. 
Are the hyph of even diameter? Is the protoplasm dense or thin? 
What is the shape of the ends of the hyphae? Answer these questions 
in drawing. 

Do you find certain branches filled with denser protoplasm, and 
somewhat enlarged or club-shaped? Can you find stages leading 
to this condition? Are the swollen extremities (zodsporangia) sepa- 
rated by a partition from the rest of the hyphae? Find zodsporangia 
in which the protoplasm seems gathered into many definite masses ; 
others empty, with these masses (zodspores) escaped, but still near 
by. From what point do the zoospores escape? Draw an unopened 
zodsporangium, and one ruptured, together with a mass of the spores. 

370 (Compound). Short-stalked, globular organs (slightly re- 
sembling the sporangia of Bread Mold) will probably be found in 
abundance in both old and young stages. Are the youngest ones cut 
off by a wall? The oldest? What difference in the contents at the 
two different stages? You may find gradations from one condition to 
the other. The organs are the odgonia, and when mature contain a 
number of odspores. How many? Have the odspores walls? If so, 
are they thicker or thinner than walls (if any) of the zodspores 
before noted ? 

371 (Compound). Look for slender branches with ends applied 
to the odgonia, and somewhat swollen at the point of contact. In 


out. or Bor. —11 
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some eases these branches (antheridia) may send tubes into the 
végonia. The antheridia may grow from the stalks of the odgonia 
themselves, or from the main hyphe close by. 

Draw old and young odgonia, with contents, and antheridia (if 
found).+ ' : 

372 (Simple). Peziza. Upon what as a substratum does the spe- 
cies of Peziza furnished grow? If the Peziza is small, use the hand 
lens in examination. What is the general shape? Is the external 
surface entirely smooth? Is the color the same on inner and outer 
surfaces? Represent all features of form in a drawing considerably 
larger than nature, if necessary. 

373 (Compound). Cut sections perpendicular to the inner sur- 
face. Mount in water. Do you find, with a high power, elongated 
sacs containing a definite number of rounded bodies (spores)? Do 
you find many or few such sacs? (If the sections are not very thin, 
press the cover glass down cautiously with a needle to spread them out 
thinner.) How are they situated relatively to one another and to the 
surface of the plant? They are near which surface, inner or outer? 


How many spores in each sac, or ascus? Draw a diagram of the Peziza. 


in section, showing the region of the sacs, and indicate some of the 
sacs in position. Draw a sac (ascus) highly magnified, with spores, 
and the threads that grow up between the sacs. 

3874 (Compound). Pulling off with forceps bits of the substratum 
at the point where the cup of the Peziza was attached, and spreading 
these bits out with needles in water on a slide, you may find the 
threads of the fungus, which gather nourishment from decayed vege- 
table matter. These threads together form the mycelium; the sau- 
cer-shaped or cup-shaped sac-bearing body first examined is the 
apothecium. That layer of the apothecium in which the sacs are 
found is the hymenium. Label drawings according to the terms given. 

375 (Simple). Microsphera.2 With the lens examine the whit- 
ened patches of the fungus-infested leaf. Is the whitening external 
or internal? To decide this, wet the leaf with a drop of alcohol, and 
scrape gently with a knife point. The black, rounded bodies are 
perithecia. Indicate by drawing the size of the leaf and of the peri- 
thecia. Wet a bit of the fungus with alcohol, and remove with a 
knite to water on a slide. If the material has been dried, add strong 
potash solution to the preparation. Is the white film composed of 
granules or of threads? Examine the perithecia by transmitted 
light. Have they appendages? Draw a perithecium much magni- 

‘In the same mount more than one kind of Water Mold may be 
found, the species differing in position and character of oogonia, and in 
antheridia and sporangia. 


? Or any genus of the group Erysiphee ; perhaps the commonest form 
being Microsphera alni, the cause of mildew on Lilac leaves. 


—- 
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fied. (But if the compound microscope is to be used, delay drawing 
until further examination has been made.) 

376 (Compound). With a moderate power reéxamine the ma- 
terial noting the composition of the white coating and: the details 
of the perithecia. Draw a perithecium, showing one or two appen- 
dages with care, and indicating the rest. Press down the cover glass 
so as to rupture some of the perithecia. Draw one of the spore-con- 
taining organs. In what essential respect, if any, does it differ from 
the ascus of Peziza? 

377. Toadstool, illustrative of Basidiomycetes. Draw the habit. 
Cut smoothly down through the middle of the umbrella, so as to split 
the stem at the junction with the umbrella. Draw the section of the 
umbrella and summit of stem as now seen. Label the radial folds 
gills (lamelle) ; the part from which they are suspended, the pileus. 
Do all the gills extend from the margin of the pileus to the stem or 
stipe? Are the inner ends of the gills attached to the stipe? Draw 
a diagram of a sector of the umbrella as seen from below, to show 
arrangement of gills. 

378 (Compound). With a wet razor section a portion of the 
umbrella so as to get cross sections of the gills. Carefully wash the 
sections from the razor to a slide, cover, and examine with low and 
high powers. If small and thin-gilled species are used, sections need 
not be made; simply mount a piece of the gill flatwise, when the 
spores will be seen, grouped in a particular way, and at the edge of 
the piece the manner in which the spores are borne will probably be 
seen. How many spores are borne upon the same swollen hypha tip 
(basidium)? How are they attached to the basidium? Draw a basid- 
ium with spores. Make a diagram of the cross section of a gill, 
showing where the spores are borne. Label the layer in which the 
basidia are found hymenium. 

With needles dissect small pieces of the stipe and pileus, and 
examine with the high power. Of what microscopic elements is the 
toadstool made up? 

379 (Simple). Lichen.— Examine the lichen with the hand lens. 
Is there stem or leaf, or an appearance of a main axis of growth? Is 
there indication of green (chlorophyllous) color? Are there struc- 
tures resembling the spore-bearing portion of any fungus heretofore 
studied? Draw one of the “fruit” bodies (apothecia) as seen from 
above, much magnified. The deeper-colored layer nearly filling the 
saucer is the hymenium. Draw the apothecium in outline as seen 
from the side. | 

380 (Compound or Simple). Detach an apothecium, place it in a 
piece of pith split to hold it, and section it as thin as possible with a 
wet razor. Mount the sections in water, and examine with the lens 
or a low power of the microscope. Draw the section of the apothe- 
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cium, with the attached portion of the thallus. Where is the green 
color distributed? (Show in drawing.) Distinguish small brown 

_ bodies (spore sacs) standing in large numbers perpendicularly to the 
inner surface of the apothecium, and indicate these in the drawing. 
The layer in which they occur is the hymenium. If possible, examine 
this with a higher power, and draw an ascus (spore sac) with the (how 
many?) spores. Also determine further the exact location of the 
green color, and draw the green bodies. 

381 (Simple). Marchantia: a Liverwort.— Draw the outline of a 
single plant, as seen from above, about twice the natural diameter. 
Distinguish the growing tip and the base of the plant. Represent 
the position and outline of any structures produced from the upper 
surface. Is there a midrib? Examine the upper surface with the 
hand lens. What do the cup-shaped structures contain? Draw, 
much magnified, labeling the receptacle cupule, and the small bodies 
within gemme. Are the gemme easily detached? Puta drop of water 
into one of the cupules and note the behavior of the gmme? (The 
gemme are best seen on living plants; in other material they may be 
absent.) What are the purpose and nature of the gmme? By what 
means are they likely to be disseminated? 

382 (Simple). Examine the upper surface of the thallus (plant 
body) with the lens. Have the minute prominences pores at their 
summits? It will be well to use also a low power of the compound 
microscope to settle this question definitely. Do the same promi- 
nences occur on the under side of the thallus? By what means is the 
plant attached to the ground? Draw a little portion of the upper 
surface as seen by the hand lens, making the drawing large enough to. 
show all discernible details clearly. 

383 (Simple). Turn your attention now to certain slender branches 
of the thallus, ending in umbrellalike portions. Do you find more 
than one kind, as regards the shape of the “umbrella”? If so, repre- 
sent one sort in side view, “stalk” and all. Draw both of the “um- 
brellas” as seen from above. The branch ending in free rays is to 
be labelled archegonial branch, that ending in a lobed disk, antheridial 
branch. 

384 (Simple). Select a branch bearing well-matured sporogonia. 
Remove the stalk. Lay the head, under side upward, on the dissect. 
ing stage, and study the position of the sporangia. How are they 
arranged, and to what are they attached? Note the fringed sheaths / 
that partly inclose them. Detach a sporogonium. Draw it to show 
the form, the method of dehiscence (press the sporogonium slightly), 
the relative length of the stalk, ete. What does the sporogonium 
contain besides spores (use a high power) ? 

385 (Compound). The antheridial heads may be sectioned with 
comparative ease, and the antheridia studied under the teacher’s direc- 


LABORATORY STUDIES OF CRYPTOGAMS 165 


tion. Good preparations of the archegonia, from which the sporogonia 
originate, are more difficult to make. If time allows, vertical sections 
of the young archegonial heads may be made by the pupils; or better, 
the archegonia may be drawn from preparations provided by the 
teacher. Distinguish the central egg cell, the neck and canal. 

386 (Simple). Moss.— Select a single plant, in fruit. Draw the 
habit as seen with the hand lens. Examine with the highest power 
of the dissecting microscope. Is there distinction of leaf and ‘stem? 
Are the leaves petioled? Have they midribs? With needles clear 
away the leaves at the point where the stalk of the spore capsule 
(sporogonium) originates. Does this stalk spring from the end of a 
shoot of the moss, or is it a branch springing directly from the side of 
a shoot? Is there any appearance of a joint or any mark around the 
base of the stalk? Are the shoot and stalk separable? 

387 (Simple). Look for a capsule which still bears on its summit 
a loose cap, the calyptra. Draw the capsule, much enlarged. Remove 
the calyptra. Examine the now exposed end of the capsule with a 
strong lens. Do you find any appearance of a lid, or cover, by the 
removal of which the capsule may be opened? Draw the outlines of 
this part of the capsule, labeling the lid operculum. Slight pressure 
may force the latter off. Teeth standing within the edge of the open- 
ing may be seen. Note the quantity and appearance of the spores. 

888 (Compound). With the compound microscope examine the 
protonema of the moss, if this is provided, and draw a portion. Look 
for buds, or beginnings of new leafy shoots. 

389 (Simple or Compound). If ready mounted sections of the 
flower, so called, are provided, the archegonia and antheridia may be 
studied under the teacher’s direction. At least, the shoot tips bearing 
these organs should be examined with a lens, and then dissected care- 
fully with needles in a little water under the dissecting lens. By 
skillfully removing the leaves that form more or less of a rosette 
around the desired parts, and by further separation if necessary, 
archegonia and antheridia may be distinctly seen, together with the 
sterile filaments, or paraphyses, that grow up with them on the end of 
the stem. : 

390 (Simple). Fern.—1. The prothallium. Place a young prothal- 
lium on the stage of the dissecting microscope, without water. Ex- 
amine rapidly with the lens. Are the upper and under surfaces alike? 
Is the prothallium of equal thickness throughout? By what means is 
the plant attached to the soil? Add water. If soil particles still ad- 
here, remove carefully with a small wet brush or with needles. The 
general form reminds you of what cryptogamous plant before studied ? 
In what respects (refer to former drawings)? Which is the younger 
extremity of the prothallium? 

Turn it under side upwards and view by transmitted light. Draw 
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the outline (x 3-5); mark the margin at the bottom of the chief notch 
as the growing point. Indicate by shading in the proper place any 
thickened portion, and mark this cushion. Show the root hairs, or 
rhizoids. ( 

391 (Compound or Simple). Antheridia. Small prothallia should 
show the antheridia plainly under the simple lens, especially if the 
(living) material is first treated with aqueous iodine for two or three 
minutes and then washed. The antheridia are seen as small round, 
brown bodies. Indicate their position and relative size on the draw- 
ing already made. With the compound microscope the general 
structure of these organs can be made out probably without section- 
ing, and a drawing may be made. 

392 (Compound or Simple). Archegonia. Older prothallia may be 
required. ‘Treat with iodine, as before. With a low power the pres- 
ence and distribution of the archegonia (appearing as numerous short 
columns of cells projecting from the cushion) may be made out. In 
many of the older and over-ripe archegonia a central cell, embedded 
in the prothallium at the base of the projecting neck, is seen as an 
opaque, brownish sphere. Indicate the position and number of the 
archegonia on the diagram before drawn. 

The details of structure will require higher powers and sections of 
the prothallium, either provided already mounted, or made under the 
teacher’s directions. 

393 (Simple). 2. Origin of the spore-bearing plant. From the ma- 
terial provided find out from what part of the prothallium the leafy 
shoot springs. Is there a root? and if so, does it originate from the 
tissue of the prothallium or from the new shoot? Answer these ques- 
tions in a drawing (x 2-4). 

394 (Simple). 3. The spores. Examine a “fruiting” leaf of the 
mature plant. Are-the “fruit spots” (sori, sing. sorus) on the upper 
or under side? Have they a definite location upon the divisions of 
the leaf? Indicate the facts in an outline sketch. Pick off a leaf 
segment and placing it on the dissecting stage under the lens, with 
needles carefuliy raise the covering (indusium) of a sorus. Estimate 
the number of spore cases (sporangia) found beneath. Haye they 
stalks? If you have no high-power instrument, draw, highly magni- 
fied, all the details you can discern with the simple microscope. 
Much can be made out in this way. Draw (1) the sorus covered by 
the indusium (if present), (2) the group of sporangia uncovered. 

395 (Compound). If high powers are at hand, further examine 
sporangia and spores, after removing from the leaf with a knife point 
and mounting in water in the usual way. 

396 (Simple). Selaginella.— With hand lens examine the arrange- 
ment and shapes of the leaves, and draw a short section of the shoot 
(x 3-4) to show these points. Do the shoots of Selaginella grow 
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upright or more or less prostrate? Has the leaf arrangement any 
relation to the habit of growth? Look for special leafless, root-bearing 
branches. ; 

397 (Simple). Do you find the tips of some of the shoots modi- 
fied ( fruiting spikes)? 'The leaves of these spikes differ in what ways 
from those of the rest of the plant? In their axils are the rounded 
sporangia. On the stage of the dissecting microscope, in a few drops 
of water, dissect a fruiting spike with needles. Pull off some of the 
leaves. Do the sporangia come away with them? Make a drawing 
to show the facts. Let the drawing be large enough to show the form 
of the sporangium clearly. 

398 (Simple or Compound). Crush some of the sporangia; what 
do they contain? If possible, see these very numerous bodies (spores) 
with a good power of the compound microscope. Do they resemble 
anything you have seen in flowering plants? 

399 (Simple). Look over the fruiting spikes for sporangia con- 
siderably larger than those already seen. Determine from a number 
of cases whether they oceur with the lower or the upper leaves of the 
spike; on one side of the spike only, or on all sides. Draw one of 
these sporangia (how many protuberances)? Open it; how many 
bodies (spores) contained ? 

Having now seen the two sorts of sporangia, label the one produc- 
ing small spores, microsporangium; the other, macrosporangium. 
Indicate roughly the relative size of small Se (microspores) and 
large spores (macrospores) in drawing. 

400 (Simple). Club Moss, Lycopodium. —Sketch the general habit, 
to show the attitude of the main and branch stems. Are there dis- 
tinct fruiting spikes in the species studied? If so, are they raised on 
stalks, or not? Show these points in the habit drawing. Compare 
herbarium specimens of a few different species with regard to the 
same features. Does the material furnished show any roots? If so, 
show them in the habit drawing. Are the leaves petioled? Are they 
evenly distributed around the stem? 

401 (Simple). Dissect under the lens a fruiting spike. Do you 
find sporangia? How many to each leaf? Draw one of the leaves to 
show the facts. On which surface of the leaves are the sporangia 
borne, upper or under? Press one of the sporangia; what does it 
contain? Look at the bodies emitted with the compound instrument. 
Have they any resemblance to any bodies produced by Phanerogams? 
Do you find more than one size of sporangium and of the spores? 
Would the number of spores in any sporangium be represented in 
10’s, in 100’s, or in 1000's? 

402 (Simple). Horsetail, Equisetum. — Find the leaves. If the main 
axis bears offshoots of any sort, determine whether these are leaves, or 
stems, or both. Make a drawing to show the facts, and another of 
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the cone terminating the fertile shoot. Dissect the cone under the 
lens. Note the peculiarly modified leaves: how many saclike folds 
has each? Is the number constant? What is the nature of these 
“folds ” as determined by the contents? Draw a diagrammatic longi- 
tudinal section of one of the cone leaves, much enlarged. 

403 (Compound). With the compound microscope examine the 
contents of the sacs. Draw. Allow some of the spores to dry on a slide, 
aud then, while viewing them through the microscope with a low 
power, breathe out gently so that the moisture from the breath will 
strike the spores. Describe the action seen, illustrating by diagrams. 


XVI. CRYPTOGAMS 


404. The plants to be described in the present chapter 
are a few chosen from a very great number of forms, 
making up a series which differs in many important re- 
spects from the group of Phanerogams. Cryptogams on 
the whole are smaller than Phanerogams. It is true that 
the Ferns (cryptogamous plants) are a conspicuous element 
of land vegetation almost everywhere, and in the warmer 
regions attain to the stature of trees; and that Seaweeds, 
some of them of great size, hold exclusive possession of 
the littoral rocks and the borders of the ocean bed. | But 
the great majority of cryptogamic forms are too small to 
attract attention, and many are even too minute to be seen 
by the naked eye. Although many of the Cryptogams, 
both great and small, have a very varied life history and a 
structure that is by no means very easy to understand, yet 
as a group the Cryptogams are structurally simpler than 
the Phanerogams. 

405. Viewing all cryptogamic plants together, we find 
that they fall into a kind of series, which, if followed in 
one direction, leads toward the general type of organization 
found in Flowering Plants; or, in the other direction, leads 
toward the simplest microscopic forms. The series is, 
however, a very imperfect one, broken by many gaps. 
Next to the Phanerogams stand Selaginella (Fig. 353), 
Lycopodium (Fig. 357), and similar plants, with stem, 
leaf, root, and even structures answering to rudimentary 
flowers. A little further removed come the true Ferns 
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(Fig. 345). Still less like Flowering Plants, but closely 
allied to the Ferns, stand the Mosses and Liverworts 
(Figs. 340, 8384). In the groups named — found at what 
we speak of as the upper end of the cryptogamic series — 
the stem-and-leaf type of structure prevails. In the lower 
groups a contrast in this respect will be noted. 

406. Going below the Liverworts —i.e. away from the 
Phanerogams— we come to the Algze (Seaweeds and the 
like, Figs. 291, 298), between which and the Liverworts 
the similarity is not marked. The Algé include all green 
(chlorophyllous) plants below the Liverworts, down to the 
smallest and simplest (Fig. 282). Along with them, and 
often resembling them in many respects, are the Fungi, of 
which ordinary molds and toadstools are examples. Fungi 
lack chlorophyll. 

407. In the Algew and Fungi the plant body is not 
distinguished as in Flowering Plants and higher Crypto- 
gams into axis or stem, and leaves. It is a simpler 
structure, and is termed a thallus. In the simplest 
Cryptogams the thallus is the single cell constituting 
the individual; in higher forms it becomes a filament, 
membrane, or solid mass. Algv and Fungi together are 

-termed Thallophytes. 

408. The Alg fall into four grand divisions, conven- 
iently distinguished in most cases by the color. In the 
lowest group the green due to chlorophyll is more or less 
modified by the presence of a blue pigment; in the second 
group the chlorophyll gives its true hue; in the third, 
green is masked by brown; and in the fourth, a red pig- 
ment is usually present to obscure the green more or less 
effectually. The description of typical Cryptogams will 
begin with the simplest Algve. 

Throughout the present chapter merely the structures 
and processes most commonly found in the groups selected 
will be described. Let it be understood that a full 
account of even the few forms brought forward would 
involve many qualifying additions to the general state- 


ments now made. 
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BLUE-GREEN ALG 


409. On wet walls of stone and on undisturbed moist 
earth may often be found small, rounded, jellylike masses 
of a greenish or bluish color. <A bit placed under the 
microscope shows a great number of chains of rounded 
cells (Fig. 282), embedded in the 
gelatinous matter. Certain cells 
of each chain are somewhat 
larger and lighter colored than 


&’ the rest. When a chain breaks 


282, A chain of Nostoc cells: in pieces, as occasionally happens, 
h, heterocyst; d, recent 


SHE rer separation usually takes place 

next to one of these enlarged 

cells, or heterocysts. The fragments finally develop into 

chains of the original character. The cells increase in 

number by transverse division (Fig. 282, d). Cell divi- 

sion is, in fact, the ordinary process by which the plants 
of this group multiply. 

410. If the substratum on which the plants are grow- 
ing dries up, the investing mass of gelatinous substance 
hardens in proportion as it parts with water, and so be- 
comes a protective coating which enables the plant to 
withstand extreme drought. 

411. The plant here described and figured (Nostoc) is 
representative of the Blue-green Algae in color, in the 
filamentous arrangement of the cells, in the method of 
multiplication by transverse fission, and in throwing off 
mucilaginous matter from the walls to form sheaths and 
embedding masses. In some species, however, the cells 
are found in small groups, not filamentous; and in others 
the gelatinous coating is either very thin or entirely 
wanting. 


412. Oscillatoria (Fig. 283) is, like many of the group, often 
aquatic, either floating freely or gathered in small tufts. The filaments 
have a characteristic motion of bending slowly from side to side — 
whence the name Oscillatoria. They also possess some means of 
locomotion, by which they slip along over the substratum, while at the 
same time slowly revolving upon the longer axes of the filaments. 


/ 
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New filaments arise from short portions (hormogonia) with rounded 
ends (Fig. 283, h), when these portions have been set free from the old 
filaments. 


283. Oscillatoria: a, part of a filament showing hormogonia (h, /); ¢, 
filaments, less magnified. 


413, The Blue-green Algz comprise a large number of species, 
many of which differ considerably in general habit from the forms 
just described. 


GREEN ALGZ 


414. The Green Alge (so called from their’ pure 
chlorophyll green color) are mainly small aquatic plants, 
and chiefly inhabit fresh waters; though some of them 
are sub-aérial. The smallest members are distinguishable 
only with the microscope; the largest form growths 
several inches in diameter. The exceedingly numerous 
species vary widely in structure and mode of life. The 
few here described will give some idea of the chief types. 
It should be understood at the outset that only the most 
important facts of life history are given; and that in 
many of the forms modes of reproduction, not here de- 
scribed, exist. 

415. Pleurococcus. — Almost all surfaces that are occa- 
sionally wet and are not too much exposed to heat and 
drying —as shaded sides of tree trunks, rough posts, and 
rocks —after a time become 
green by the growth of mi- 
nute unicellular plants of vari- 
ous kinds. They thrive and 
multiply in rain and dew, and 
resist ordinary drying. One 
of the commonest of these unicellular forms is Pleuro- 
coccus (Fig. 284). The plant is simply a microscopic 


A. 


284. Pleurococcus. 


1 For example, the familiar Sea Lettuce of the seashore. 


Nr 
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sphere. Its only known mode of reproduction is by 
_ division. That is, each individual divides by a cross 
wall, and the two new individuals so produced increase in 
size. Before they separate they may each again divide ; 
and in fact the plants are commonly found cohering in 
small colonies (Fig. 284, B). 
416. Ulothrix.— The fine unbranched filaments of Ulo- 
thrix are abundant in fresh water, where they grow | 
attached to stones, sticks, etc. (Fig. 285, a). The fila- 
ments increase in length by the division and elongation of 
any or all of the cells. When Ulothrix is about to repro- 
duce, its cells divide internally, so that within 
each one are produced several cells; but the 
latter have no cell wall formed about them. 
When these naked cells escape, by the rupture 
of the mother cell wall, it is seen that they are 


285. Ulothrix: a, a young filament; b, larger zodspore; c, escape of these 
spores; d,e, escape and conjugation of smaller zoospores. — DopnL-PorRT. 


provided with hairlike organs called cilia, by means of 
which they swim energetically about (Fig. 285, }, d). 
The motile cells (called, from their animal-like power 
of locomotion, zodspores) are of two kinds, large and 
small. The larger have four cilia (Fig. 285, 6). After 
a short active period they settle down, lose their cilia, 
invest themselves with cell walls, and germinate by 
growing out into new filaments. The smaller zodspores 
are provided with but two cilia. After swarming they 
fuse (Fig. 285, e), generally in pairs. This process, 
wherein two cells unite to form the germ of a new plant, 
is called conjugation. The body formed by the conjuga- 
tion of two similar cells is a zygospore. In the case of 
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Ulothrix the zygospore forms a wall about itself, rests for 
a time, then makes some growth by elongating and 
enlarging, and finally its contents break up into several 
zoospores which are like the larger ones EEE Aes above 
and develop in a similar fashion. 

417. Spirogyra.— Spirogyra may be found floating in 
unattached masses at the surface of almost any sunny 
pool or spring in warm weather. It is often known as 
Frog slime or Frog spittle. Under the microscope a bit 
of the mass becomes a tangle of beautiful green filaments, 


s 
286. Spirogyra: n, nucleus; s, chromatophores. 


unbranched, and consisting of elongated cylindrical cells 
(Fig. 286) placed end to end. In the cells of Spirogyra 
the essential parts of the typical vegetable cell are well 
seen. The wall is lined with a thin layer of living 
matter (protoplasm), embedded in which are several 
spiral bands of denser composition, the chromatophores, or 
color-bearing organs (s), containing the chlorophyll. 
Near the center of the cell is found the rounded nucleus 
(n), from which strands of protoplasm run to the peripheral 
layer. The remaining space is filled with cell sap— 
water with dissolved substances. 

418. The cells of the filament live in apparent inde- 
pendence of one another, each forming its own food 
supplies, and every one capable of dividing transversely 
to form two daughter cells; by which process the plant 
increases rapidly under favorable conditions. 


1 Refer here to §§ 494-498 ; a full discussion of the cell should be had 
at this point. Emphasize the relative unimportance of the wall; the 
idea of the living unit having the nucleus as the center and conservator of 
vital activity ; the rdle of the nucleus in cell division (briefly); and the 
occurrence of many cells (represented by nuclei) in a common wall, as in 
Vaucheria next to be described. 
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419. Growth and reproduction should now be clearly 
distinguished. Growth is the increase in size of an 
already existing individual; reproduction is the forma- 
tion of a new individual, or new individuals. In the 
case of Pleurococcus cell division results in the produc- 
tion of two new individuals, which separate sooner or 
later. In the growing root tip of a Flowering Plant, 
on the other hand, cell division is merely a step in the 
formation of more root, and is therefore only a growth 
process. In the case of Spirogyra, if we consider the 
whole filament to be the individual, then division of the 
several cells is to be regarded as growth. But if the cells 
of the filaments are considered to be the individuals, 7.e. 
essentially independent organisms, their division must 
then be regarded as reproduction. The two processes here 
run together, since it is not easy to say how much of the 
plant may be termed the individual. 

420. Reproduction. — Under certain 
conditions, however, the cells of Spi- 
rogyra take part in a distinctly repro- 
ductive process. The cells of a filament 
send out lateral processes which meet 
similar processes from cells of another 
filament (Fig. 287). “Cells thus become. 
united in pairs. Openings are then 
made in the conjoined outgrowths, by 
which the contents of all the cells on 
one side pass over into those on the 
other. The contents of each pair of 
cells unite to make up a single body, 
287. Conjugation of or zygospore (zs), which becomes invested 

Spirogyra: zs, 5 : 
zygospore; f, by a thick wall preparatory to a resting 
ne, in pro- period. In this form the plant endures 
periods of drought, when the pools 
where it grows dry up; and thus it also passes the winter. 

421. Here, as in Ulothrix, two similar cells unite in 
reproduction. In plants soon to be described the fusing 
cells differ largely in size and other characteristics. 
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422. Conjugation of similar unciliated reproductive 
cells is characteristic of a considerable group of Green 
Alge. Fresh water preparations very often contain 
unicellular forms belonging to. this group, more 
or less resembling the species represented in Fig. 
288. Sometimes they cohere in chains. Usually 
they are capable of slow locomotion. They are 

esmids. 

423. Vaucheria.—The green filaments 
of Vaucheria are large enough to be dis- 
tinguished by the naked eye. By repeated 
branching they form upon moist soil 
matted growths which may be several 
inches in diameter. The plant also grows 
submerged in water. The filaments are continuous tubes, 
ordinarily without cross partitions (7.e. wnseptate), and 
are lined with a protoplasmic layer in which numerous 
nuclei and small rounded chromatophores are held; the 
main cavity of the tubes being filled with cell sap as in 
the case of Spirogyra cells. In fact the thallus of Vau- 
cheria is to a certain degree such as would be produced 
if the cells of Spirogyra were not separated by end walls, 
the chief differences in this respect being 
the greater number of nuclei, the shape 
of the chlorophyll bodies, and _ the 
branching habit of Vaucheria. 

424. Reproduction. — Zodspores are 
produced in the ends of side branches 
after these portions have been cut off 
by septa and thus converted into zodspo- 
ere cccate! | atid ranged. The whole contents of each 

zodsporangium ZOOSporangium escapes by the rupture 
CA caren of the wall at the apex (Fig. 289), and 

, constitutes a single large zodspore pro- 

vided with numerous pairs of cilia distributed over its 
surface. The motile period may last for several hours, 
after which time the cilia are lost, a wall is formed around 
the zodspore, and germination very soon takes place by 


288. Desmids. 
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the protrusion of one or two tubular filaments, which 
grow directly to new plants. 

425. Zodspores are apt to be formed when the plant is 
growing in a submerged situation. In places where it is 
exposed to the air and moistened only occasionally, as by 
. the dew, a second method of repro- 

duction prevails. Swellings arise 
on the thallus, which develop into 
short, thick branches of peculiar 
form. When cut off by septa 
below they become the odgona 
(Fig. 290, og). The contents of 
the odgonium contracts somewhat 
to form the egg cell, and an open- 
. ing makes its appearance in the 
290. Vaucheria: 4, the un- odgonium wall. Near by, short, 
opened antheridium i 
(a) and odgonium Slender, often coiled branches grow 
(0g); B, the same yp. Their extremities are cut off 
after fertilization S 
and formation of to form the antheridia (Fig. 290, a), 
the odspore (05)-— from which antherozoids, bodies 
PRINGSHEIM. : 
resembling small zodspores, are 
finally liberated. ‘The latter make their way through 
water to the opening of the odgonium, and one, enter- 
ing, fuses with the egg cell. The resulting body, or 
odspore, now surrounds itself with a cell wall and enters 
a resting state. It is ultimately set free by the rupture 
of the odgonium wall, and germinates. 


426. In Vaucheria we have essentially the same reproductive pro- 
cesses as in Ulothrix, but now appearing in a much modified form. 
The single large zodspore of Vaucheria, with its many cilia, performs 
the same office as the numerous small zoéspores of Ulothrix. The pro- 
duction of the odspore in’ Vaucheria may be likened to the union of 
reproductive cells in Ulothrix, with the important difference that now 
the fusing cells differ greatly in size, and only one of them is motile. 

427, Cells designed for reproductive union are called gametes. 
When they are of unequal size, the larger is termed egg cell or simply 
egg; the smaller, if motile, is an antherozoid. The ege is said to be 
Jertilized by the antherozoid. The body directly resulting from the 
union of unequal gametes is an odspore. 


— 
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BROWN ALGE 


428. The Brown Algw (Hig. 291) are almost exclusively 
salt-water plants. They are in most cases attached. In size 
they range from microscopic, unicellular forms, through 
the fine filamentous species (Fig. 291, D), to thalloid 
forms of immense length. “Of these, Macrocystis pyrifera 


= 0 i 
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291. Brown Algz: A, the Sea Colander (much reduced) ; B, Laminaria (much 
reduced); ©, the Gulf Weed with floats (a); D, Ectocarpus (magni- 
fied), s being sporangia. 


is noted for its gigantic size: rising obliquely upward to 
the surface of the water from the sloping sides of eleva- 
tions in the ocean bed, its floating thallus has a length of 
600 to 900 feet. The stalk below is naked, but at the 
surface, where it streams out horizontally, it bears many 
long pendent segments, each provided at the base with a 
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large bladderlike float filled with air.”! The Gulf Weed 
(Fig. 291, C), which collects in such quantities in the 80- 
called Sargasso seas, belongs to this group. On certain 
coasts it grows as an attached plant. Portions which have 
been detached and carried off by currents continue to grow 
and multiply vegetatively as they float in the quieter areas 
of the ocean. 

429. The brownish color of the Brown Alge is due to 
a pigment in the cells, which probably aids the chlorophyll 
present in the work of assimilation. 

430. Reproduction. — Reproductive cells are of several 
sorts in this group. J irst and simplest are the zodspores 
borne in Zoédsporangia (Fig. 292, A), found in most 
members of this 
group. Their his- 
tory is like that 
of the larger z06- 
spores of Ulo- 
thrixs) =thatis as, 
they germinate 


292. A, zodsporangium, and B, gametangium, of directly after 
Ectocarpaces ; C, gametes (g) and their con- swarming, with- 
jugation (s).— PRINGSHEIM. 5 

out fusion. 

431. Secondly. We find processes of cell fusion, not 
unlike those already seen in the reproductive bodies 
of Green Alge.- We may select three representative 
eases. (1) In Ectocarpus and allied plants, zodspores 
(gametes) are produced, which are indistinguishable from 
the zoéspores intended for direct germination, except that 
the bodies now in mind arise in sporangia of a different 
character (Fig. 292, B). They may conjugate in pairs (C), 
like the small zodspores of Ulothrix. (2) In some forms 
(Cutleria), the fusing zodspores (gametes) differ in size. 
The larger come to rest before fusion. This is a step 
intermediate between the condition in Ectocarpus and that 
next to be described. (8) In the common Rockweed of 
the shores, the gametes are egg cells and antherozotds 


1Strasburger, ‘‘ Text Book of Botany,’ p. 330. 
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(Fig. 297). The egg cells are produced in odgonia 
(Fig. 295), found in cavities or conceptacles (Fig. 294), 
which make their appearance at cer- 
tain seasons in special portions of the 
branching thallus (Fig. 293). The 
antherozoids originate in antheridia 


293. A Branch of Rock- 294. Section of a conceptacle. — THURET. 
weed: /, afertile 
portion. : ° 
_‘raurer, (rig. 296), enlarged cells produced 


on branching filaments. The anther- 
idial filaments grow from the walls of conceptacles, either 
with the odgonia, or in other conceptacles upon separate 
plants, according to the species of 
Rockweed considered. At maturity 
both egg cells and antherozoids escape 
from the concepta- 
cles and float about. 
The antherozoids 
swarm about tlie 
naked egg cell ener- 
getically (Fig. 297), 
and one of them al 
finally penetrates and 2 eae ee 


fuses with it. At theridia. 
— THURET. 


295. An odgonium.— once a wall begins 
gues to form about the fertilized egg, or 


odspore, which now settles to the bottom, and upon ger- 
mination gives rise to a new plant. 
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432. From the series given 
above (Ectocarpus, Cutleria, 
Rockweed) it is apparent 
that the antherozoids in 
Rockweed are in the nature 
of reduced zoéspores ; while 
the egg cell also answers to 
a zoospore, only in this case 
the cell is of increased size, 
and being from the first 
297. Antherozoids swarming about devoid of cilia, 1s entirely 

the egg cell. —THURET. passive. 


RED ALG 
433. The Red Alge (Fig. 298) are, with few excep- 
tions, marine.!| While many forms may be found in very 
shallow water, many are found in deep water where, 
owing to the feeble light, no other algz can exist. In 


298. Red Algw: A, Delesseria sinuosa; 
B, the so-called Irish Moss; (C, 2 
fresh-water species, Batrachosper- 
mum cerulescens; D, two fila- 
ments of the last, showing the 
cells. 


some of the smallest and simplest species the thallus con- 
sists of loose branched filaments (Fig. 298, D); in others, 
as in the Irish Moss (Fig. 298, B), the flattened thallus is 
divided into narrow segments; while in many others, the 


1 Of fresh-water species, Batrachospermum, Fig. 298, C, is very common 
on stones in brooks, 
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plant body is very thin and much expanded, and reaches a 
length of several feet. In most cases the plants are 
attached by more or less rootlike holdfasts. The often 
beautiful color is due to the presence of a red pigment, 
which more or less completely masks the chlorophyll. 
434. Reproduction. — A characteristic method of bearing 
spores is in groups of four (Fig. 299), each group result-- 


ing from the division of the contents of 
an original mother cell. Such spores are 
termed tetraspores. ‘They are bright red 
bodies without cell walls, and being un- 
provided with cilia, are dependent upon 
water currents for dissemination. 

435. Reproduction, with fusion of the 
reproductive cells, may be illustrated by 
the case of Nemalion; this being taken 
as a simple instance of a process which 


300. Nemalion: A, showing the carpogonium (c), 
trichogyne (¢) with pollinoids near, and 
antheridia (a); B, after fertilization, the 
carpogonium beginning to branch; C, the 
nearly mature spore-bearing body (cysto- 
carp, ¢i/). — THURET. 


which is known as the trichogyne (t). 


in some members of 299. Tetraspores (¢) 


in a filament 


the group becomes of Polysipho- 
highly complicated. nia. 

The reproductive cells of Nemalion are 
pollinoids, naked spherical cells pro- 
duced singly in rounded antheridia 


(Fig. 300, a), and 
differing from an- 
therozoids only in 
being unciliated ; 
and egg cells formed 
within elongated 
cells termed carpo- 
gonia (Fig. 300, ¢). 
The egg occupies 
the enlarged basal 
portion of the car- 
pogonium, the hair- 
like extremity of 
Several pollinoids, 


brought by circulation of the water, may adhere to the 
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trichogyne ; they surround themselves by membranes, and 
the contents of one of them passes through the trichogyne 
wall and makes its way to the egg cell. After fertilization 
the fertilized egg (odspore), remaining in position, divides © 
and, on all sides, sends out branches (Fig. 300, c), from 
which separable cells, called carpospores, are finally formed. 
These spores serve the same purpose as the tetraspores, 
growing directly to new plants. 


436. It is to be noted that while in Vaucheria and Rockweed the 
odspore is set free from the parent plant before germination and 
grows directly to a new plant, in Nemalion the corresponding body 
(fused egg cell and pollinoid) is not liberated from the carpogonium, 
but, as we may say, germinates in position. The free spores are pro- 
duced only after an interval of growth. 

437, We summarize reproduction in the types of Green, Brown, 
and Red Algz as they have here been described, as follows : — 

(1) Reproductive cells give rise to new plants without conjugating. 
A single cell, set free from the parent, germinates without having to 
fuse with another cell. This single cell is a spore: in Ulothrix and 
Brown Algew, a zodspore; in Red Algz, a tetraspore or a carpo- 


_ spore. 


(2) Reproductive cells conjugate before giving rise to new plants. 
Two cells unite to make up a body which is the starting point of 
a new plant. The uniting cells are gametes. Gametes may be: 
(a) zodspores (zodgametes), indistinguishable in some cases from the 
zoospores which germinate without conjugating ;~(b) pairs of similar 
unciliated cells (Spirogyra); (¢) egg cells and antherozoids or polli- 
noids (Vaucheria, Rockweed, Nemalion). The egg cell may be 
fertilized in position (Vaucheria, Nemalion), or after liberation (Rock- 
weed). The immediate result of conjugation is a zygospore when the 
uniting cells are alike; an odspore, when they are unlike. The odspore 
may be freed from the odgonium before it germinates (Vaucheria, 
Rockweed), in which case the reproduction is described as odsporie ; 
or may develop in position (Nemalion); carpospores being the indirect 
result, in which case the reproduction is said to be carposporic. In 
Vaucheria and Rockweed the germination of the odspore gives a new 
plant; we may properly, therefore, think of the structure resulting 
from the fertilization of the egg in Nemalion (namely, the branches 
of the carpogonium and the carpospores while forming) as a new 
plant parasitic upon the parent. 

(3) Reproduction without conjugation serves for rapid propagation ; 
and at the same time for dispersion, since the spores are often motile, 
and when unciliated float easily in the water. 
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(4) Reproduction with conjugation: in the Alge and other low 
plants, is often associated with exposure of the plant to adverse con- 
ditions, such as the approach of winter or drought or the old age of 
the plant. It seems to be a mode of reinvigorating the species at the 
moment when the production of a new plant is to be provided for. 
It is clearly of the same nature as the fertilization of the egg cell in 
the ovule of the Flowering Plants.. 

Reproduction with conjugation (sexual reproduction) in the Thallo- 
phytes is of three types, as indicated above; viz., 1) zygosporic, 
2) oésporic, 3) carposporic. An important system of classification of 
both Algee and Fungi (in which essentially the same reproductive pro- 
cesses occur as in Alge) is founded upon these types. 


FUNGI 


438. Fungi may conveniently be defined as Thallo- 
phytes lacking chlorophyll. In structure and life habit 
many of them closely resemble certain Alge. In some 
instances the resemblance is so striking that we may with 
assurance regard the fungal forms, in these cases, as having 
been derived from Algz, chlorophyll having been lost 
through the adoption of a parasitic or saprophytic mode 
of life. Parallel cases in Flowering Plants are furnished 
by the Dodder (a parasite, Fig. 82) and the Indian Pipe 
(a saprophyte, § 59). 

439. Many of the species are unicellular and very 
minute. When of more than one cell, the plant body is 
generally filamentous. Even in the compact, fleshy forms, 
like the Toadstools, the solid structures are built up of 
an immense number of essentially independent threads. 
The vegetative filaments of Fungi are termed hyphe ; 
and the plant body composed of hyphee (aside from special 
spore-bearing parts) is the mycelium. 

440. The number of species of Fungi is very great, 
and the types are extremely various. A few common 
forms will be described in order, thereby, to present sev- 
eral of the most important groups. 


1The last two methods of reproduction are also termed the asexual 
and the sexual modes, respectively. 
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Bacteria 


441. The Bacteria (Fig. 301) include the smallest of 
all living organisms. Even the highest powers of the 
microscope fail to show much of their inner structure ; 
so that at present very little is known of their relation- 
ship to other groups. Our knowledge is confined to their 
external forms, methods of multiplication, and modes of 
life, with their effects, good and bad ; but this knowledge 
is of the highest practical importance, since the Bacteria 
affect the lives of other living beings, including man, in 
very direct ways. 

442. Size. A common spherical form is sp, 9 inch in 
diameter ; the rod-shaped germ of consumption is from 
three to nine times as long as this ; many species, however, 

are considerably larger. Form. The 

principal forms are (1) spherical, 

aE, (2) straight cylindrical, (3) spiral. 
Movements. Many Bacteria exhibit 

\ very lively movements. Locomotion 

d is usually accomplished by means of 

extremely fine cilia (Fig. 3801). Mul- 

Cay tiplication commonly takes place by 
fission. Each individual divides into 

two parts, by transverse division, 

each part becoming a new individual. 
301. Bacteria, highly mag- Under favorable conditions — abun- 
pase ee ee dance of food and_ considerable 
stained to show the warmth—the Bacteria may double 
papas ee in numbers about every half hour. 
rod-shaped form,in In this way enormous multitudes may 
chains ; d,a spheri- cae 4 . 

cal form. —a, 6, Yresult even from one,original indi- 
eee and vidual in a comparatively short time. 
Low temperatures retard growth and 

division: hence the utility of ice in preserving foods in 
warm weather. Under certain conditions Bacteria pass 
into a spore condition, in which they become highly 
resistant to destruction by heat or drying. In a dry 


~ 
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state the spores of some species may live for years. They 
are not necessarily killed by boiling. Only repeated or 
greatly prolonged boiling will sterilize liquids, ¢.e. free 
them from all Bacteria ; though a single boiling will kill 
all active Bacteria present.. Prevalence. Bacteria are 
present in considerable numbers in ordinary air and in 
most fresh waters. They are very abundant in most 
soils. They abound in many milk supplies and are present 
in butter, cheese, and other foods. Subsistence. Bacteria 
are (1) saprophytic and (2) parasitic. The parasitic 
species may cause deadly diseases in animals (including 
man). 

443. Hffects. Bacteria bring about chemical changes 
in the substances in which they live. Such changes are: 
the decay of the dead bodies of animals and plants; the 
fermentation (souring) of milk; the “ripening” of cream 
and of cheese ; and the conversion of the alcohol in cider 
into the acid of vinegar. In the manufacture of butter, 
cheese, and vinegar, therefore, Bacteria play an important 
part. Other instances of their usefulness in the arts 
might be given. 

Among diseases known to be due to Bacteria are influ- 
enza, erysipelas, scarlet fever, typhoid fever, consumption, 
leprosy, lockjaw, and cholera. The principal source of 
harm is the production of virulent poisons in the blood. 
In spite, however, of the dangerous character of the para- 
sitie species, the Bacteria are on the whole a highly bene- 
ficial group of organisms. The dissolution of dead organic 
bodies, and the enrichment and preparation of soils for 
the uses of higher plants, effected by Bacteria, are very 
important services. 


Yeasts 


444. If one examines microscopically a small portion of 
yeast cake sold for raising bread, he finds (along with 
starch grains from the potato used in making the cake) 
numbers of small, colorless, unicellular plants, broadly 
elliptical or somewhat ovate in outline, and of various 
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sizes (Fig. 302). Though very small plants, the Yeasts 
are larger than most Bacteria, averaging perhaps x54 55 
‘inch in length. Each cell consists of 
wall and protoplasmic body, generally 
including refractive granules and a 
large sap cavity. 
Reproduction. — New individuals are 
formed not by division into two equal 
9 { parts, as in the Bacteria, but by a pro- 
302, Yeast plants: 1 ©°S8 of “budding.” The cell wall is 
and 2 repre- pushed out at some point in a small 
stazes in the. rounded swelling, which receives pro- 
process of bud- toplasmic contents from the parent cell. 
macs It increases in size and is finally cut off 
by a new cell wall ; though it may long remain attached 
to the parent cell. Before its separation it may itself bud 
in one or more directions, and thus irregular colonial 
growths arise. Yeasts may multiply very rapidly, an 
entire new generation appearing in a couple of hours. 
There are many different sorts of Yeast. The usefulness 
of all Yeasts, however, depends upon their power of 
decomposing certain sugars, with the resultant formation 
of alcohol and carbonic acid gas (that is, their power of 
exciting alcoholic fermentation). In beer and wine 
making, alcohol is the product sought; in bread raising, 
on the contrary, carbonic acid gas is the useful product, 
its bubbles giving the bread its lightness. 


Bread Mold (Rhizopus) 


445. If fresh moist bread is placed in a tightly closed 
dish in a warm place, within a few days a thick growth 
of fine white mold will probably make its appearance, 
unless special precautions have been taken to prevent such 
aresult. That the plant may be secured without failure 
by such means of course demonstrates the prevalence of 
its minute spores in the air, or in the dust which has 
settled on the bread or on the dishes used. If we were to 
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follow a spore to its destination and observe its develop- 
ment, we should find that after soaking up some of the 
juices of the bread it germinates by putting out a trans- 
parent hypha (Fig. 306). The hypha grows by further 
absorption of food matter, increases rapidly in length, 


. 


303. Bread Mold: S, a sporangium; 7, rootlike organs. 


branches repeatedly, and thus ultimately develops into a 
complex mycelium running over the bread and sending 
hyphe into the interior. All portions of this mycelium 
may be in communication internally, for there are no 
cross walls, or septa. In this respect Rhizopus is like 
Vaucheria. 

446. Reproduction.— Special erect filaments are soon 
sent up, at the summits of which white globular sporangia 


A B 
304, A, young sporangium; B, section of a mature 305. A spore of Bread 
sporangium; C, sporangium after rupture of Mold, more high- 
the exterior membrane (2). ly magnified. 


are formed (Figs. 303, 304). At maturity both turn 
black. The numerous spores are ovate bodies (Fig. 
305), covered with cell walls which protect them from 
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the chief danger which besets all very small organisms 
exposed in the air, namely, drying. Where the Fungus 
spreads away from the bread along the bottom of the 
dish, it is seen that the sporangial stalks arise in groups 
at points where the hyphe touch the dish, at which 
points also rootlike organs appear (whence the name 
Rhizopus, root footed). The whole has very much the 
habit of a Strawberry plant propagating by runners 
(Fig. 303). 


306. Germination of 307. Conjugation of Rhizopus: A, B, C, D, suc- 
the spore. cessive stages in the production of the 
zygospore. 


447. Under certain conditions short lateral branches 
spring out near one another from neighboring hyphe and 
grow until their tips are in contact (Fig. 307). The 
end parts of the branches become cut off by septa. They 
are the gametes, which fuse after the walls have been 
absorbed at the point of contact. The result is the 


formation of a thick-walled resting spore, or zygospore 
(Fig. 807, z). 


Water Molds (Saprolegniaceze) 

448. The best way to secure material for the study of 
these plants is to bring in a large handful of decaying 
leaves from some pond hole or bog where water stands, 
throw them into a jar of water, and after them throw in 
either dead insects or succulent shoots of seedlings killed 
by heat. Upon these food materials the spores of the 
Water Molds from the dead leaves will fasten and ger- 
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-minate. The short floating filaments, often much stouter 
than those of the Bread Mold, may be distinguished by 
the naked eye. Under the microscope they are seen to 
compose an unseptate branching mycelium, which pene- 
trates the object upon which it grows. 

449. Reproduction. —'The more or less swollen ends of 
some branches are seen to be filled with dense protoplasm 
and to be cut off by 
septa to form the 
zodsporangia (Fig. 
308, A). The con- 
tents finally breaks 
up into numerous 
rounded bodies which 
finally escape from a 
terminal opening in 
the zodsporangium. 
These bodies, the zodé- 
spores, im some spe- 
cies are motile from 
the time they are set 
free ; in other species 
just after ejection 
they surround them- 
selves by a delicate 
cell wall, from which 
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they soon escape and 
swim away, soon to 
germinate. " 
450. Resting 0d- ‘ 
308. Water Mold: A, zodsporangium; B, es- 
spores are formed caped zodspores, before becoming motile ; 


C, zoospores in the active stage; D, 


from egg cells, pro- 
tA Ney odgonia and antheridia (a). The lower 


duced in spherical odgonium contains an unfertilized egg 
" " nH cell (e), and two young obdspores (0) ; the 
id Spas < 1S 308, upper shows four mature odspores (sp). 


p), fertilized from 

antheridial tubes (Fig. 309), which penetrate the odgonial 
wall in order to reach the egg cells. After fertilization 
the odspore surrounds itself with a thick wall. 
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451. This process differs from odspore formation in 
Vaucheria chiefly in the usual presence of several egg 
cells in each odgonium, and in the con- 
duction of the fertilizing cells (or nuclei) 
to the egg cells by means of tubes. In 
Vaucheria, it will be remembered, the 
fertilizing cells are an- 

‘ therozoids. Frequently 
Ae eae e, in Water Molds there 
a, antheridial js this further peculiar- 
ity, that without fertili- 
zation egg cells become odspores capable 


310. Germination of 


of germination. the odspore: 
452. It is from resting odspores in the a, Zoosporan- 
5 ‘ gium; s, zo0- 

dead leaves that the plant is obtained spores. 
for study, as recommended above. The Eee ee 


odspores on germinating shortly give rise to zodspores 
(Fig. 310), and these infect the dead flies, etc., thrown 
into the water. 


Sac Fungi (Ascomycetes) 


453. The name Sac Fungi or Ascomycetes (ascus, 
sac, and mycetes, fungi) is given from the fact that 
spores are borne in more or less oval, club-shaped, or 
elongated sacs at the ends of hyphe (Fig. 313). The 
sacs may be present in large numbers and are generally 
grouped in special structures, or “ fructifications,” built 
up from the mycelium around the sac-bearing hyphe. 
The following common forms will serve to familiarize the 
student with prevailing types of fructification, for it is 
by the forms of these structures that the different Sac 
Fungi are chiefly distinguished. 

454. Peziza.— Common species of Peziza are most readily 
found growing on rotting logs and sticks, though many 
spring from the soil. The mycelium of septate threads 
spreads through the substratum for absorption of decaying 
organic matter. The fructification, known as apothectwm, 
is in many species saucer-shaped (Fig. 311), in others 
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bowl-shaped, or even club-shaped. The largest have 
apothecia several inches across, but the commoner kinds 


311. Peziza on wood. 


= STE 
SS 


312. Section of apothecium; 
h, hymenium. 


are a quarter inch or less in diameter. ‘The interior of 
the saucer is lined by a layer (hymenium, Fig. 312) made 
up of spore sacs (Fig. 813) and sterile filaments that 
grow up between them. When ripe, 
the (eight) spores escape by the rupture 
of the sac (aseus). On germinating, the 
spores give rise to mycelia, the apothe- 
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c. 
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313. A part of the hy- 
menium, great- 
ly magnified: a, 
an ascus; /, a 
sterile filament. 


cia not ap- 
pearing for a 
considerable 
time. 

455. Micro- 
sphera Alni, 
one of the 
Powdery Mil- 
dews, 1S par- 
asitie, often 
on the leaves 
of Lilae (Fig. 
314). The 


mycelium 


spreads over the surface of the 
leaf and sends haustoria (suck- 
ing hyphe) into the interior. 
In the earlier part of the season 
simple erect filaments arise, at 
the ends of which spores are 
formed (somewhat as in Penicillium). Later, fructifica- 


314. Lilac leaf, infected by Micro- 
spheera. 
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tions are produced on the leaf surface, appearing to the 
naked eye as minute rounded black bodies. These are 


315. A perithecium brok- 


the perithecia (Fig. 315) which in- 
close the spore sacs. The perithecia 
bear radial appendages. 

456. Aspergillus, a very common 
fine mold on dry bread, cake, cheese, ° 
preserved fruits, ete., should be men- 
tioned here, since, though it is really 
an Ascomycete, it would not be rec- 


en open to show ognized as such at one stage of its 


the asci. 


existence. On first appearing upon 


the given substratum the mycelium sends up great num- 
bers of erect branches ending in globular heads, from 


316. Section of the 
sporophore of 
Aspergillus.— 
Kny. 


318), is an example. 

457. The Rusts. —Many Fungi un- 
dergo remarkable transformations in the 
course of their life history. This is very 


which are produced spores in chains 
radially arranged (lig. 


316). Ata later stage BS 
of its history the myce- Ss 


lium gives rise to small 
rounded — fructifications 
inclosing the character- 
istic spore sacs of an 
Ascomycete. In like 317. Fruit of Asper- 
gillus, with 
manner other members asci (a). 
of this group are known NES 
to. pass through two stages of develop- 
ment differing in the 
method of spore bear- 
ing. Penicillium, a very 
common blue mold (Fig. 


marked in the case of the Rusts, of which 
the common Rust of Wheat (Puceinia 
graminis) may be taken for description. 
It infests the leaves and stems of Wheat, 


318. 


Sporophore 
Penicillium. 


of 
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Rye, Oats, and various other grasses. The first appear- 
ance of this Fungus in the spring that one is at all likely 
to see, however, is not upon a grass, 
but on the leaves of the common 
Barberry, in the form of. thick- 
ened red patches. On the under 
side of these areas, embedded in 
the leaf tissues, are then found the 
so-called cluster cups, or fructifica- 
tions (Fig. 319), “ase toe 
filled with chains : 

of rounded spores. 

New spores are 
formed at the base 
of the chains while 319. Section through a clus- 


7 ter cup of Puccinia in 
the terminal ones the leaf of Barberry. 


fall off and are 
carried by the winds to the Wheat (or 
other grass). The mycelium produced 
from these spores penetrates the body 
of the new host, 
where it il.creases 
largely, working 
320, A stalk of grass Gamage to the 
with spores of Wheat, and form- 
(aes ra ing at the surface 
epidermis in masses of spores 
Gack petehe>- for the _. further 
spread of the disease. ‘The spores 
produced on the Wheat are differ- 
ent both in shape and in the manner 
in which they are borne from the 
spores of the cluster-cup stage on 
Barberry. Moreover, on Wheat 391, Uyedospores and a te- 
the spores are of two sorts (Fig. pees. Ne a 
321): (1) unicellular wredospores, 
prevailing until late summer or fall, the office of which is to 
spread the Rust by immediate germination on being blowr 
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to uninfected plants; (2) two-celled teleutospores, charac-— 


teristic of the latter part of the season, thick-walled, and 
fitted to survive the winter. While still 
remaining on the dead stalks of the grain 
in the following spring, the teleutospores 
germinate. Each cell puts out a short 
filament (Fig. 822); and on the sides of 
these filaments small spores called spo- 
ridia are formed. Finally, by these spo- 
ridia the Barberry leaves are infected, 
and the life cycle is brought to the point 
at which this description was begun. 
458. Puccinia graminis is one of many 
Fungi adapted to different hosts at dif- 
322. Germinationof {erent periods of their life history, and 
the teleuto- failing to develop if the proper hosts are 
a aoe ie not met with at the particular stages 
ridia. when they are required. The sporidia 
ie ee orthie ust germinate only on Barberry; 
while the cluster-cup spores and uredospores of the same 
Fungus refuse to develop except on certain grasses 
(Wheat, Oats, Rye, etc.). 


Basidiomycetes 


459. The Basidiomycetes include the Toadstools and 
Puttballs and their relatives. The mycelia usually live 
saprophytically in soil, leaf mold, decaying wood, etc.! 
The fructifications which arise may be simple layers of 
tissue, coating the surface of the substratum, as in the 
whitish or brownish incrusting growths found everywhere 
on the under sides of-rotting sticks; but in the majority 
of cases they are stalked structures. 

In the common Toadstool (Fig. 323) the stalk (stipes, s) 
supports a cap ( pileus, p) from which depend radial gills (la- 
melle,l). Upon the surfaces of these gills the sporiferous 


1 Some Basidiomycetes are parasitic; for example, the Fungus which 
causes on Azalea and allied plants the growths known as ‘‘ May Apples.” 
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, layer (hymenium) lies. Figure 325 shows part of the cross 
_ sectionof agill. ‘The spores (8) are borne, usually in fours, 
; : on enlarged hy- 
pha. tips called 
basidia (B). 
This character 
—namely, bear- 
ing spores on 
basidia — has 
given the group 
(Basidiomycetes) 
its name. 


460, Other types 
of fructification. — 
The Basidiomyce- 
tes furnish the col- 824. A part of 
lector a great yari- ace 
ety of curious and 
interesting forms. A little search 
in almost any woods will bring 
some of them to light. The hyme- 
323. Fructification of a toadstool nial layer is variously disposed. 

(Amanita phalloides): p, In some incrusting forms men- 
a Ue) Otieap 1 Tamed, OF tioned) above (Corticium) it is sim- 
Poa ple (not folded) ; in Clavaria (Fig. 
326) it covers the coral-like branches; in Hydnum (Fig. 827) the hy- 
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B 


325. Section of a gill, highly magnified: B, basidia; S, spores. 
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menial surface is thrown into teeth; in the Poly- 
porus sub group (Fig. 328) the arrangement is 
exactly the reverse, for the hymenium lines the 
numerous pores. Branches, teeth, pores, and gills 
are all devices for increasing the extent of spo- 
riferous surface. 


hos 


yin 


Haat: 


326. Clavaria. 


te 


327. Hydnum, 828. Polyporus: p, pores of the 
under surface. 


LICHENS (Figs. 329, 330) - 


461. Lichens form gray or yellowish~patches on rocks 
and trees, festoons on the branches, and incrusting sheets 
and spongy mats on barren soil. They are commonly 
known as “ Moss” —a wholly 
wrong name, as will be seen when 


om 


329. A lichen (Physcia stellaris): 330. Usnea barbata. 
da, apothecia. 
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we come to the real Mosses. <A section through a Lichen 
thallus (Fig. 331) shows large numbers of green cells 
having much the appearance of such unicellular Alge as 
Pleurococcus and Nostoec, held in the 
meshes of a tissue made up of filaments 
resembling Fungus hyphe. These 
appearances represent the truth. of 
the matter. Lichens are composite 
growths in which certain unicellular 
Alge and certain Fungi take part. 
Figure 332 shows how this union be- 
gins. The spore of a Fungus has 
fallen near a cell of Pleurococcus. 
The young mycelium is already DS aera tel tala t TV ca 
plied to the Alga, which has divided. thallus. 
Further development consists in the 
extension and branching of 
the mycelium, and the multi- 
plication of the algal cells; the 
construction, by these means, 
332. First stages in the formation of a thallus having certain 
of the lichen thallus. — distinguishing peculiarities of 
Pas structure, according to the 
kind of Fungus and the kind of Alga concerned; and 
finally, the production of a spore-bearing body. In many 
Lichens this fructification is an apo- 
thecium (Fig. 329, a) very like that 
of Peziza, with a hymenium con- 
taining spore sacs or asct (Fig. 333). : 
Most of the Lichen Fungi are Sac 333. Section of an ers 
Fungi. They are parasitic upon re 
the Algz and cannot exist without them. The Algee, 
however, are known to be able to exist perfectly well 
without the Fungi.! 


1Symbiosis (as the word is understood among English-speaking 
botanists) is the living together of unlike organisms for mutual advan- 
tage. Many botanists regard Lichens as examples of symbiotic accom- 
modation, 
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LIVERWORTS AND MOSSES (BRYOPHYTES) 


462. The account of Chlorophyllous plants was inter- 
rupted at the end of the section on Red Seaweeds. A 
series of colorless forms (Fungi) was then introduced, in 
general structure and often in detail closely resembling 
Alge. We return to chlorophyll-bearing plants at a point 
where the ascending line of vegetable life leaves the 
waters to become henceforward very largely terrestrial. 


463, The words “line” and “series” are not to be understood in 
too restricted a sense. For example, in Alge several seeming lines of 
progressive development, running more or less side by side, are to be 
discerned; and the same may be said of any large group of plants. 
Moreover the “line” or “series” is never continuous,— is in fact 
merely a succession of considerably separated groups, through which 
run certain general principles of structure. In the grand series begin- 
ning with unicellular Alge and ending with Flowering Plants, many 
breaks occur. That is, at certain points new features appear in the 
plant body, not matched by anything in any known lower form. It is 
not to be imagined that the whole organization is new—that the 
break in the series is absolute. The nature of the cells upon which 
the whole character of all vegetable life depends is always the same, 
and certain reproductive processes are always essentially the same. 
By the interruption of the series, we mean that in considering the ori- 
gin of certain plants we are unable to find anything which we can 
regard as their near ancestry in the lower grades. This is the con- 
dition in the Liverworts. We may suppose they sprung from an 
algal stock ; for the plant body is an expanded thallus, the habitat is 
often damp earth or even water, and reproduction is brought about 
through fertilization of an egg cell by antherozoids, as in many Alge. 
But there is nothing by which we can fix the Liverworts as near rela- 
tives of any particular one of the existing algal groups.? 


464. Marchantia (Fig. 334), one of the commonest of 
the Liverworts, is found growing prostrate upon the 
ground in damp situations. The ordinary length is an 
inch or two. The thallus forks frequently, and the 
branches grow forward while the oldest portion of the 
thallns continually dies away ; so that finally the branches 

1 By some authorities the Liverworts have been regarded as related 


to the Stoneworts (Characee) or the like; by others to be descendants of 
Algse resembling Coleocheete, the Water Shield. 
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become separate individuals. The plant is attached to the 
ground by absorptive hairs, or rhizoids. Above, the sur- 
: 


A CGY 

834. Marchantia: .A, thallus with rhizoids (7), cupules (¢), and archegonial 
branch (b); B, section of archegonium, the fertilized egg (e) having 
divided once; C, disk of fruiting branch cut to show sporogonia 
(m,n, 0); D, opened sporogonium with enveloping sheath (pe), and 
remains of old archegonium (a7). 


face is seen on close inspection to be divided into small, 
slightly raised areas, each with a pore at the summit. 
The pore leads into a chamber (Fig. 335), from the floor of 
which rise short fila- 


ments or rows of richly aoe 

chlorophyllous cells — eee Cas pac 
. . . Eessle Sel? 222 Tony 

the chief assimilatory ete e al 


tissue. This arrange- 
ment has the same ef- 

fect as that of the loose 335, section in upper part of thallus to 
tissues in the leaf of show pore (p) and assimilating cells 
: : (ac). 

Flowering Plants (see 

Fig. 382), where pores (stomates) give free passage to gases, 

while the epidermal covering retains moisture. 


eae 
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465. Reproduction. — Upon the upper surface, over the 
axes of growth, or midribs, small cup-shaped structures 
called eupules (Fig. 334, A,¢) are found. From the bottom 
of each, several small lens-shaped bodies, composed of a con- 
siderable number of cells, arise ; they are known as gemmee 
(literally buds). When set free and scattered by rains and 
running water they develop directly into new plants. 
This is vegetative propagation much resembling the propa- 
gation of Lilies by bulblets and various other Flowering 
Plants by offsets. Gemme serve the same purpose as 
zodspores in the Algz, namely, rapid multiplication. 

466. A second reproductive process is now to be de- 
scribed, in which gametes much like the equivalent bod- 
ies in Algee 
take part. In 
late spring 
and in ear- 
ly summer 
erect, more 
or less -umbrellalike, branches are 
found. They are of two kinds.. In 
one case (antheridial branches, Fig. 
336) the termination is a disk with 
scalloped margin. In the other the 
stalks end in a disk from which 
fingerlike rays 
project (Fig. 
334); these are 
the archegonial 
branches. In 
depressions of the scalloped disks 
stand the short-stalked antheridia. 

The large cell of the anther- 
idium (Fig. 838) becomes divided 
into a great number of smaller 
cells, in each of which a single 338. Antheridium: anther- 
antherozoid is formed. The an- ozoids (a2), highly 


A ‘ magnified. 
therozoids are like those of Rock- — SAcHs. 


337. Section of the disk; a, an- 
theridia. 


336. Antheridial branch. 
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weed —and like the zodspores of many Alges —in hay- 
ing two cilia for locomotion. 7 

467. The archegonial branches bear on the under side 
at the base of the rays rows of flask-shaped organs called 
archegonia (Fig. 334, B). In the archegonium an egg cell 
(e) is situated at the center of the enlarged basal part. 
When ready for fertilization the egg may be reached 
through the canal in the slender portion, or neck, of the 
archegonium. When the dew is on the plants the anthero- 
zoids make their way to the archegonial branches (which 
at the season of fertilization are not much grown), and 
swarm to the mouth of the archegonia. One of them 
passes through the canal and fuses with the egg cell. 

468. In most cases of odsporic reproduction in Alge 
and Fungi, it will be remembered, the odspore falls from 
the - wee plant before it germinates. In Nemalion, 
however, fertilization of the egg gives rise to a structure 
organically united to the original plant; this structure 
ultimately bears spores (carpospores), serving to dis- 
seminate the species. Marchantia is like Nemalion in 
the noteworthy fact that the odspore germinates in posi- 
tion, and gives rise to spores only after an interval of 
growth upon the parent plant. For after fertilization the 
odspore divides into two, then into four, then into eight 
parts, and so on. ‘The mass of cells thus originating 
grows and finally forms a stalked spore capsule (Iig. 
334, c, D), or sporogonium. The foot of the sporogonium 
is embedded in the tissue at the base of the old arche- 
gonium (ar). 

469. The spores are numerous, free, rounded or some- 
what angular, walled cells. When the capsule bursts, one 
sees that it contains a great number of fine threads mixed 
with the spores. They have the property of twisting and 
untwisting with changes of atmospheric moisture, and so 
serve to give the spores to the winds from time to time. 
From the spores new plants develop. 

470. The archegonium is a structure that Is found in 
no plant lower than the Liverworts. As we go upward, 
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however, the archegonium appears in all the cryptogamic 3 
forms, and even in the Gymnosperms among Flowering | 
Plants. In Liverworts and all plants higher in the vege- 

table series the fertilized egg cell germinates in position, 

and develops to a spore-bearing body. 


471, Other Liverworts. —Some of the Liverworts are simpler than 
Marchantia. ‘The archegonia and antheridia are borne by the thallus 
without the forma- 
tion of special erect 
branches. The 
structure of the spo- 
rogonium  (spore- 
bearing body) dif- 
fers widely in other 

339, A foliose Liverwort. members of the 

group also. Many 

of the species —e.g. many small forms found. on tree trunks—show a 

‘distinction of stem and leaf (Fig. 339). Between thalloid and leafy 

forms gradations are found. The essential structure of archegonium 
and antheridium is the same throughout the group. La 


472. Mosses are closely related to the Liverworts. The 
foliose (leafy) Liverworts might-indeed at a casual glance 
be mistaken for Mosses. In the latter, however, the 
leaves are generally arranged 
radially about the stem (Fig. 
340); while in the foliose Liver- 
worts, as seen from Fig. 339, 
the leaves are so disposed that 
the whole shoot has a flattened 
character in accordance with 
the creeping habit. 

473. The Mosses live in 
very diverse situations. Some 
common species grow wholly 
submerged in running water 
like Algee. Again, many com- nee eee 5 aha 

g 
mon species inhabit extremely _ spore capsule; 0, opercu- 
: um; c, calyptra. 
dry places, like the bare face 
of rocks, where there is no soil but dust and débris col- 
lected by the Mosses themselves, and where the plants can 
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have water only when dew or rain falls. Other kinds live 
in the crevices of bark on tree trunks; others on soil. The 
Sphagnum Mosses live in bogs, of which they sometimes 


form the chief vegetation. Peat from. 
these bogs (used for fuel in some coun- 
tries) is to a considerable extent made 
up of the dead stems and leaves of these 
Mosses. 

474. Reproduction is essentially the same 
in Mosses as in Liverworts. On the end 
of the stem, usually, 
at the proper sea- 
son archegonia (Fig. 
341) are found. An- 
theridia (Fig. 342) 
arise in a_ similar 
position; but in 

: : most species the 

342. Group of antheridia : (a) fon tinder ots OL 
and sterile filaments 

We eos end of a gans occur on dif- 

( ferent shoots. ‘The 


341. Archegonium 

of a Moss: 

e, egg cell; 

n, neck; J, 

lid (opening 

before fertil- 
ization). 

— SACHS. 


antherozoid is motile by means of two cilia, and reaches 
the archegonium and finally the egg cell when the plants 


are wet. Fertilization 
results, as in Liverworts, 
in the production of a 
(usually long - stalked) 
sporogonium (Fig. 340). 
The upper part of the old 
archegonium may be car- 
ried up on the growing 
sporogonium as a cap 
(calyptra, ¢). ‘The spore 


343, Protonema of Moss: 0, bud of Moss 


capsule opens for libera- shoot. — FRANK. 


tion of the spores by the 


displacement of a lid (operculum, o) in most Mosses. 
475. When the spore germinates it gives rise, not to the 
Moss shoot directly, but to a many-branched filamentous 
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growth called the protonema, which spreads over the soil 
and resembles a filamentous Green Alga. Finally shoots: 
appear as buds on the protonema (Fig. 343). 

476. It will be noticed that in the Bryophytes (Liver- 
worts and Mosses) the fertilization of the egg cell does 
not, as in most Alge, produce an odspore which separates 
from the parent and develops into a new and distinct 
plant. The fertilized egg remains in position in the 
archegonium and gives rise to the spore-producing organ, 
or sporogonium. 


FERNS AND FERN ALLIES (PTERIDOPHYTES) 


477. Most of the Ferns and Fern allies of to-day are 
comparatively small plants, frequently with a creeping 
habit; some grow partly or wholly submerged; while 
several small species are floating plants. All this is in 
strong contrast with conditions in former geological times. 
In the Coal period Tree Ferns (now confined to the 
tropics) were widely distributed. 
Certain. relatives of the modern 
slender, creeping Club Mosses (Fig. 
357) were trees from 60 to 80 feet 
in height. Similarly some Equise- 
tumlike plants,. now represented 
mainly by species from 1 to 4 or 5 
feet tall Cig. 858) were tolerably 
stout trees 30 feet high. | Forests 
largely composed of these Crypto- 
gams formed the immense coal de- 
posits of that period. 

478. Ferns are still numerous, and 
in some places are predominant fea- 
tures of the vegetation. In the 
tropics they are especially abundant 
Bt abe Tree Fern. and large (Fig. 344). In most com- 

— KERNER, . 
mon species the stem is a creeping 
rhizome (Fig. 345), wholly or partly buried, so that all 
that one sees is the foliage rising from the ground. Ferns 


wfc ata 
ad rah BAe 
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have true roots, —unlike Mosses and Liverworts, which 
are attached only by hairs, or rhizoids. 


340. Under side of a segment of Fern 
leaf, showing sori. 


847. Section of sorus: s, sporangia; 
i, indusium; b, blade of the 
leaf. — WossIDLO. 


345. Rhizome and leaves of the 479. Spores are borne in 
Rock Fern. small sporangia (Fig. 348), 
clustered in groups on the 
under sides of the leaves (Fig. 347). ach cluster, or 
“fruit spot” (sorus), is in many species shielded by a 
membrane (indusium, 7). At maturity, and on the occa- 
sion of certain conditions of moisture in 
the atmosphere, the sporangium splits 
at one side. The top is slowly thrown 
far back, and then suddenly resumes its 
former place. ‘The 
spores are ejected by 
the violence of the 
motion. 

480. The germination of the spore 
results in the formation of a small, 
thin, heart-shaped body LANTUS: oe Sea A: dreeay 
prothallium (Fig. 349), in shape and ar, archegonia ; 
habit of growth much resembling a Op, parpheriaia. 
small thalloid Liverwort. Prothallia of common species 
are from a quarter to a half inch in diameter, and may 


348. A sporangium. 
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be found on bare, moist earth under Ferns; or, better, 


in greenhouses. They are attached to the soil by rhi-. 


zoids, most of which spring from a median thickening, the 
cushion. On the under surface, mainly nearer the more 
pointed end of the prothallium, hemispherical antheridia 
are borne (Fig. 350, B), in which the spiral, ciliated 
antherozoids (Vig. 350, C) have their origin. Archegonia 
(Fig. 350, 4) may be found on the same prothallia, nearer 
the notched younger) 
extremity. In some spe- 
cies, however, antheridia 
and archegonia are always 
borne on different prothal- 
ha ; though the spores 
from which the two sorts 


indistinguishable. 
481. Fertilization of the 
350. A, the archegonium with egg (ec), and 


canal (¢c); B, antheridium; C, an- ese cell takes place when 

therozoid, very highly magnified.— the prothallia are wet 

Bre sBURGrE with dew or rain, by the 
entrance of an antherozoid into the archegonium and the 
conjugation of antherozoid and egg cell. 

482. The result is the division of the-egg and the for- 
mation of an embryonic Fern plant (Fig. 351), in which 
the beginnings of leaf, stem, and root 
can soon be made out. Commonly 
only one of the several archegonia which 
may be fertilized gives rise to a per- 
fected Fern plant. After the establish- 
ment of the latter, the prothallium dies. 

483. The entire life history of the 
Fern thus comprises two stages, that 
of the prothallium (bearing archegonia 
and antheridia), and that of the leafy, 351. Prothallium with 
spore-bearing plant. It will be recalled TOURS) Suenos 

° bearing plant. 
that in some of the lowest Alge Ces ‘ 


Vaucheria) the same individual plant gives rise to spores 


of prothallia arise are. 


3 


a 


tal 
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-(zoéspores) germinating without fusion, and gametes 


destined to conjugate. In Ferns it is plainly seen that 
the two sorts of reproductive cells 
(spores and gametes) are not borne 
at the same period, but at very dif- 
ferent stages of the life cycle. The 
two stages regularly alternate. This 
phenomenon is known as the Alter- 


nation of Generations. That form *2- Section through a 
very young Fern 


(stage or generation) of the plant plant: s, stem; J, 

. zh leaf; r, root; p, the 
that bears gametes (ege cell, anther prcthenic aes 
ozoid) is called the gametophyte ; in remains of arche- 
ny u . a f sy gonium. — Horr- 
Ferns the prothallium is the gameto oar ay 


phyte. That form (stage or gen- 
eration) which bears spores is the sporophyte; in Ferns 
the leafy plant is the sporophyte. 

484. The Fern prothallium corresponds to the thallus 
of a Liverwort and the protonema and shoot of a Moss ; 
for these structures all bear archegonia and antheridia. 
The final result of fertilization in Liverworts and Mosses 
is a sporogonium, ¢.e. a spore-bearing body. The final 
result of fertilization in Ferns is also a spore-bearing 
body —the Fern “ plant.” Sporogonium and Fern “plant” 
have the same origin; they are therefore of the same 
nature: both are sporophytes. The sporophyte of Liver- 
worts and Mosses (the sporogonium) has no root, but is, 
‘so to speak, parasitic on the parent plant, or gametophyte. 
The sporophyte of Ferns has a root, as well as leaves, and 


A after the very first is self-supporting.? 


0. 


485. Selaginella (Fig. 353) is usually a creeping plant 
“(common species is ascending), with leaves dorsiventrally 
arranged ; 7.e. so placed that the shoot shows an upper é and 
an under side. Special branches are often given off below, 
from which roots are sent out. The sporangia spring from 


1 Alternation of generations is not confined to Bryophytes and Pterido- 
phytes, though in the Pteridophytes it is easier to see than elsewhere in 
the vegetable kingdom. It is foreshadowed in the Thallophytes and occurs 
in all plants above them. 
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ae : 
leaf axils in the terminal “ fata eptiees ? 4 (Fig. 354). 
Thepare of two kinds as concerns contents, and often ae % 


353. Selaginella. 


concerns size and color. ‘The larger (macrosporangia, ma, 
Fig. 354) each contain four large spores, or macrospores ; 
the smaller (mierosporangia, mi) con- 
tain large numbers of very much 
smaller microspores. Macrosporangia ~ 
are found only in lower axils, or else — 
only in axils on one side of the spike. 
Leaves with which 
sporangia occur, as 
here, are termed — 
sporophylls. P 
486. In the af- 355. Section of micro- 
ter development of eee Bese 
the spores Selagi- therozoids ori- 
nella departs in a Ata ee 


: thallial cell. 
354. Fruiting spike of remarkable man- 
Selaginella (/), gee nee sete 2 
and the same in MeL from the Ferns. The spores of 


section magni- Ferns give rise to distinct structures 
fied: ma, macro- Ey Wiel el ene 
sporangium; mi, (prothallia) upon which are legonia. 5 
microsporangium. and antheridia are produced. In © 
— GOEBEL. : : : 
Selaginella the germination of the 
spore goes no farther than the formation of a number of 
cells within the original spore walls. Moreover, the nature 


of these internal formations is different in the two kinds 


Ss 


and on the exposed surface several 
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_Selaginell spores. — ‘In the microspore these cells, 


“ only ie slightest rudiment of a prothallium; and 
within this antheridial body are formed antherozoids. 


In the macrospore a reduced prothallium appears. This 
finally increases sufficiently to burst 
open the spore at one end (Fig. 356); 


archegonia develop. Fertilization 
takes place after the spores have 
fallen to the ground, when water is 
present to allow the antherozoids to 
make their way to the archegonia. 
Then, as in Ferns, an embryonic plant 
is formed, which soon develops stem, 


356. The macrospore 
with prothallium 


root, and leaves. (p) bearing ar- 

: ; . chegonia at the 

487. ‘Two points are to be particu- Se ot cee 
larly noted with regard to the repro- tion. 

— CAMPBELL. 


duction of Selaginella : 

(1) Spores are of two kinds as regards (a) origin, (4) size, 
(c) ultimate development. For they originate in different 
kinds of sporangia, are very unequal in size, and give 
rise to antheridia and archegonia, respectively. This con- 
dition is foreshadowed in the Ferns, of which some species 
have two sorts of prothallia (§ 480). Here (in Selaginella) 
the differentiation extends to the spores and sporangia. 

(2) The gametophyte (prothallial structure) is reduced 
so much that it is held in the original spore walls, and has 
lost all independence, possessing neither chlorophyll nor 
rhizoids. 

488. Other Pteridophytes which one will frequently 
see are Lycopodium, the Club Moss, and Hquisetum, the 
Scouring Rush or Horsetail. 

489. Lycopodium (Fig. 357), to be met with in woods 
and old pastures and in partly shaded situations, resem- 
bles Selaginella in general habit, except that the leaves are 
usually arranged radially. The rhizome runs close to the 
ground or in the soil, and sends up erect branches. Spo- 


out. or Bor, —14 
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rangia, all of one sort, are borne in leaf axils (s, Fig. 357) =~ 3 


The sporangial leaves are usually grouped apart in a “ fruit- 
ing” spike. Spores are of one 
kind, and give rise to prothallia 
which in many species are fleshy, 
tuberculate bodies, leading a more 
or less subterranean existence. 
Fertilization and the growth of 
the sporophyte have much the 
same history as in Ferns. 

490. Equisetum, the Horsetail, 
or Scouring Rush (Fig. 3858), 
grows preferably in 
sandy soil, and often 
in moist situations. 
One of the common- 
est species is to be 
found along railroad 
banks. The north- 
ern species are, in 
general, a foot or so 
tall, though in the 
357. Lycopodium: f, fruiting oa S, Spo- tropics Hquisetum 

rangium in axil of a sporophyll. giganteum, a silen- 
der, clambering species, reaches a height of thirty feet. 

491. The upright shoots spring from a running base. 
The stem is clothed at the nodes by short sheaths of con- 
joined scaly leaves. When branches arise they spring 
from the nodes and display the same arrangement of 
reduced foliage (Fig. 358). 

492. ‘I'he terminal portion of fertile shoots is converted 
into a spore-bearing region (f), in which the leaves are 
peculiarly modified (Fig. 858, B, C). They are peltate in 
form, and bear on the under (or inner) side pocketlike 
sporangia projecting toward the stem. The spores are 
very numerous. Each one is provided with two narrow 
strips of membrane (called elaters, Fig. 358, D), fastened 
to the spore at their middle points, the four extremities 


‘ 
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extending like arms when dry, but curling up suddenly ~ 
when moistened by water or damp air. If a lot of the 

! dry spores under the microscope 
is gently breathed upon, it is seen 
_ that the elaters almost instantly 
curl; and in doing so the elaters 
of neighboring spores become en- 
tangled, so that the hitherto dust- 
like heap becomes a coherent fluffy 
mass. This entanglement of the 
spores is of importance in the 
economy of the plant, from the 
fact that the prothallia to which 
they give rise are of two kinds. 
One kind bears archegonia alone, 
the other only antheridia. If 
archegonial and antheridial pro- 
thallia were separated, evidently 


358. Equisetum: A, a shoot 


fertilization of the egg cells by bearing a fruiting cone 

Pp ids : (7); B, axis and spo- 
the antherozoids could not take rophylid of thatsene 
place, and new Equisetum plants CO, sectional view of a 


sporophyll; D, aspore. 
would not be produced. The pro- ey ek 


thallium and its organs are so much like corresponding 
structures in Ferns that no separate description need be 
given here. 


Relationship of Cryptogams and Phanerogams.—Suppose in the ma- 
crosporangium of Selaginella only one macrospore were to mature; 
that this macrospore were to remain perinanently in the sporangium ; 
that the prothallium were to be still further reduced, so as not to burst 
the macrospore wall; that the microspore should be brought to the 
macrosporangium, and put out a tube, which, penetrating into the 
macrospore, should conduct the antherozoids to the archegonia; and 
that the resulting Selaginella plant should develop and form its first 
pair of leaves quite within the macrospore,—then we should have 
an arrangement very like what actually exists in ovule, pollen, and 
seed in Flowering Plants. The embryo sac of Phanerogams is 
regarded as a macrospore remaining in its sporangium (nucellus of 
ovule, the integuments representing the indusia of some Pterido- 
phytes). The several nuclei of the sac probably represent cells of a 
reduced prothallium, the egg cell standing for the egg cell of an arche- 


~ 
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gonium. In the embryo sac of Gymnosperms (Conifers, etc.) a defi- 
nite prothallial tissue is formed with rudimentary archegonia at the 
summit. ; 

The pollen grain of Phanerogams corresponds to the microspore 
of Selaginella. At the time of fertilization there are three or more 
cells in the pollen grain and tube. These cells—like those in the 
developed microspore of Selaginella— are regarded as prothallial in 
character, two of thein (those which pass through the pollen tube to 
the embryo sac) being equivalent to antherozoids. In some Gymno- 
_ sperms the fertilizing bodies from the pollen are motile, like the an- 
therozoids of Pteridophytes. 

Thus the gametophyte of Flowering Plants is wholly within embryo 
sac and pollen grain. In Liverworts the gametophyte (vegetative 
thallus) is larger than the sporophyte (sporogonium). In Ferns the 
proportions of the alternating generations are reversed, the gameto- 
phyte being much the smaller. In Flowering Plants reduction of 
gametophyte and increase of sporophyte have been carried to an 
extreme. The carpels and stamens of Phanerogams are the spore- 
bearing leaves, ovules (or their nucelli) and pollen sacs being spo- 
rangia; carpels and stamens are therefore often termed sporophylls. 


XVII. THE MINUTE ANATOMY OF FLOWERING 
PLANTS 


493. Cellular structure. — Attention has already been 
called, incidentally, in several places, to the fact that plants 
are made up of definite members of small size, called cells. 
All new cells are formed from preéxisting cells. Com- 
monly this comes about by division: the original cell 
divides to form two or more, each of which may increase 
by independent growth, and in turn give rise by division 
to new cells. The very first cell of the embryo has a 
different origin, however. In fertilization, a nucleus from 
the pollen tube, entering the embryo sac of the ovule, 
fuses with a nucleus there found (see Fig. 164). As the 
result of this union the initial cell of the new plant is 
formed within the embryo sac. All future increase pro- 
ceeds by division and independent growth. 

494. The cell, then, is the unit of plant structure. — 
It is the unit also of plant activity. Whatever activities 
the plant as a whole manifests— such as growth, move- 


es 
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ment, absorption of food material, assimilation — these 


activities are 


carried on by the codperation of the cells 


composing the plant. This being the case, it is important 
to know something of the structure of the typical vege- 


table cell. 


495. Structure of the cell.—In illustration of the 
typical vegetable cell, we might select cells from the apex~ 


of a growing stem or root, 
or from a leaf rudiment, or 
from the young, growing 


fruit. Thin 


from any of these regions 
would show, under the com- 


3JJ. Stinging hair 
of a Nettle. 
In the large 
terminal 
cell the cir- 
culation of 
protoplasm 
is indicated 
by arrows. 


sections cut 


pound micro- 
scope, the 


cells aS S€V- 359, Sectional view of young cells from 
eral angled, the root tip. 

thin - walled components of the tissue 
(Fig. 859). 

496. The living substance of the cell is 
protoplasm. It has been described as being 
of a jellylike consistency. <A better ilus- 
tration of the semifluid, yet cohesive, prop- 
erties of protoplasm is afforded by the raw 
white of egg. The fluidity varies in differ- 
ent portions of the protoplasmic body of the 
cell, some parts being relatively firm, oth- 
ers containing a very large percentage of 
water, and being, therefore, capable of 
more or less rapid movement in circulating 
currents. In some cells in which the nu- 
cleus is suspended near the center by 
threads of protoplasm (Fig. 360), the cur- 
rents may be seen in the threads, passing 
toward and away from the nucleus. Two 
opposite currents may often be observed in 


the same thread. In cells like the largest one of Fig. 
362 the whole body of protoplasm, except that part 
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directly in contact with the walls, may be in slow rota- 
tion, dragging with it the nucleus. ? 

497. The term protoplasm includes all the ia constit- 
uents of the cell. “The word protoplasm is a morpho- 
logical term. . . . Protoplasm is not a single chemical 
substance, however complex in composition, but is com- 
posed of a large number of different chemical substances, 
which we have to picture to ourselves as most minute 
particles, united together to form a wonderfully complex 
structure.... In this mixture of substances, the wonder- 
ful vital phenomena may very frequently be observed 
(contractility, irritability, etc.).” 2 

Of the protoplasmic cell contents we have to distinguish 
a rounded central body, the nucleus (Figs. 359, 362, 2), in 
many young cells occupying a 
considerable portion of the cell 
space; and the general mass, 
aside from the nucleus, called 
the cytoplasm. 

The nucleus is denser than 
the cytoplasm. It is made up 
of definite parts, differing in 
chemical constitution, definitely 
arranged. Although actually 

<a of extremely small size, the nu- 

361. Nuclear and cell division: 5 : : 
A, B, C, successive stages: cleus is a highly organized 
m, region of the nucleus; body. It is the controlling part 

c, cytoplasm; d, d, begin- ‘ 

nings of daughter nuclei. Of the cell. I+ is the first part 
Re et ae, ae to divide when new cells are to 
into two, each witha large be formed, and in division 
nucleons Gurexarp, Passes through a complicated 
series of changes (lig. 361), by 
which equal shares in all the essential constituents of the 


1Stamen hairs of Tradescantia, cells of the leaf of Elodea canadensis 
or of Vallisneria spiralis, and cells of Stonewort (Chara), are objects in 
which movements of protoplasm may be studied, See Goodale, Ch. VI. ; 
Strasburger, p. 244. 

20, Hertwig, ‘The Cell,” p. 18. 
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parent nucleus are assured to the two resulting nuclei. 
Only after the nucleus of a cell has finished its division, 
is the surrounding cytoplasm separated into two portions. 
The production of two cells from one is completed by the 
formation of a new transverse wall. 

498. Many cells possess, in addition to the nucleus, pro- 
toplasmic organs performing special offices in the general 
work of the cell. Cells from the interior of the leaf, for 
example Fig. 882, contain numerous rounded or lens- 
shaped bodies, lying in the cytoplasm near the walls. 
These bodies, colored green by the chlorophyll pigment 
which they contain, are the 
chlorophyll granules or chlo- 
roplastids. ‘They give plants 
their characteristic green 
color. They are active in 
carbon assimilation. Simi- 
lar cell organs, with red 
or yellow pigment instead 
of green, give color to 
fruits and flowers. They 
are called chromoplastids. 

A thin external layer of 
the cytoplasm next the cell 
wall may be distinguished 
by its superior clearness and 
the absence of granulation. 
It is very probable that this 
really constitutes a sort of 
membrane, possessing a closeness of structure and tenacity 
above that of the rest of the cytoplasm. ‘The remainder 
of the cytoplasm is highly granular in appearance, owing 
chiefly to the varying density of the protoplasm itself. 
Except in their earliest stages active cells contain inter- 
spaces, or vacuoles, filled with water and dissolved sub- 
stances (Fig. 362). One large vacuole may fill the 
greater part of the cell, the protoplasm forming a layer 
next the wall. The watery contents of the vacuole or 


»~ 
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vacuoles is the cell sap. It is sometimes colored. The 
red and yellow colors of healthy leaves are generally due 
to colored cell sap in some of the cells, masking the 
green of the chlorophyll granules. Bright colors of fruits 
and flowers also are generally due partly to colored cell 
sap. The cell sap may contain sugar in storage, as it does 
in the root of the sugar beet and in the stem of the sugar 
cane. 

Certain substances belonging to the class of formed mat- 
ters (non-protoplasmic) are of such frequent occurrence 
and are produced in masses of such 
size in the cell that they should be 
briefly described. 

499. Starch. —Starch is the form 
in which elaborated plant food is most 
commonly stored. It is laid down in 
the cells of storage organs, e.g. tubers, 

; in rounded granules (Fig. 363). When 
363. Starch cells from : : 

Potato tuber. these are considerably magnified they 
are seen to be stratified, in evidence of 
the mode of deposition of the starch in successive layers. 
If the granules are 
closely packed  to- 
gether, they may 
become angular-in- 

stead of rounded. 

500. Protein! gran- 
ules and crystals. — 
The external stor- 
age cells of wheat 
grains afford exam- 
ples of protein gran- 
ules (ig. 364). The 
contents 


of — these’ggyerransverse section near the outside of a Wheat 
cells make up the grain: a, the husk (pericarp, integuments) ; 
i b, cells with protein granules; c, starch 
so-called gluten of Silk —Tioniea: : a 
' Protein is the name given to organic substance, whether of animal or 
of vegetable origin, containing nitrogen and a small proportion of other 
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wheat, which is, or should be, a highly nutritious element 
of wheat flour. In the cells of the potato tuber are to be 
found examples of proteid matter formed 
into cubical crystals. These granules and 
crystals are storage forms of protein. 

501. Crystals of calcium compounds — 
calcic carbonate and oxalate —are of very 
common occurrence (Fig. 865). These are 
generally considered to be waste products 
of the chemical changes going on in the 
cells.1 Other substances also occur in 
crystalline form, but less frequently. 

502. The account here given of the typi- 
cal vegetable cell, as regards protoplasmic 
structures and cell contents, is of course 
brief and incomplete; it is meant to be 365. Cells contain- 


suggestive of the extent of the subject. ing needle- 
like crystals 
The nature of the cell has been, and will (raphides) of 


calcium oxa- 


long continue to be, the object of the ice 


investigations of numerous workers. 

503. Certain cells of certain plants regularly contain 
more than one nucleus each. And in not a few of the 
lower cryptogams great numbers of nuclei exist within 
a common wall. The many-branched plant body may 
in such cases consist of one continuous chamber without 
internal division walls. Each nucleus represents a single 
cell, but there is no corresponding division of the cyto- 
plasm. 

504. The cell wall.— Early investigators assigned to 
the cell wall the chief importance; but we now know that 
life resides in the protoplasm, and that the wall is of 
secondary importance. In many of the lower plants the 
contents of certain reproductive cells break from their 
walls, and swim freely forth (Fig. 285). Only after a 


matters in addition to the carbon, hydrogen, and oxygen which compose 
starch and sugar. Proteid substances enter directly, and as such, into 


the composition of protoplasm. 
1 Tt is quite possible that calcium oxalate is a storage form of food. 
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period of active locomotion do they settle down and 
become invested with a membrane. This fact, among 
others, shows the essential independence of protoplasm in 
cells, and the subordinate réle of the wall. 

The wall is a product of the protoplasm. New walls 
are formed by the conversion of a portion of the proto- 
plasm into the substance of the wall. In 
young cells, and many old cells, this sub- 
stance is cellulose, chemically resembling 
starch. It is a regular occurrence that 


a the protoplasm becomes at length wholly 
converted into wall, when, of course, the 
life of these particular cells is at an end. 
In the later phases of this process, the 
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chemically from cellulose. We have, for 


f} instance, in wood eells, lignified walls; in 
: cork cells, walls containing a fatty sub- 
8 © stance called-suberin. Modified walls of 
; 5 these sorts have physical properties differ- 
Q 
8 


ing from those of cellulose. For exam- 
[] ple, the suberized walls of cork resist the 
\V entrance of water, whereas the cellulose 
366. Wood fibers in of pith and the lignified walls of wood 
ie eters take water into their pores readily. 
part of the Walls are seldom, or never, evenly 
ae cts thickened when the depositions are con- 
pits; 6, the siderable, but certain areas remain thin, 
pitsinsection. even after the completion of the thicken- 
ing process. Or the greater part of the cell wall may fail 
to thicken, and then the depositions take the form of 
raised markings on the interior of the walls. Examples 
are the annular and spiral ducts (Fig. 371). 
505. Changes in the shape of the cell.— The cells of the 
growing tips of the stem and root, and young and actively 
dividing cells elsewhere, are, in general, nearly isodiamet- 


rical. Subsequently, many of these cells become greatly 


in certain of the cells of the plant body, — 


depositions may take a form differing 


Z 
A 
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changed in shape. Cells of the external layer are in 
many instances flattened, in accordance with their protec- 
tive function. Cells of strengthening and conducting 
tissues, on the other hand, are frequently greatly elon- 
gated. In the conducting tissues, elongated cells placed 
end to end in rows become united into tubes or ducts, 
the end walls being absorbed, wholly or in part, to allow 
the passage of liquids. 

506. Several of the principal modifications of cells should 
now be described. We may begin with 
wood fibers. SEES 

507. Wood, whether occurring in so- ne 
called woody stems, or in succulent herba- 
ceous stems, consists largely of fibrous 
cells, associated, in most cases, with ducts, 
or vessels. The fibrous cells are of a great 
variety of form and appearance in differ- 
ent plants ; but those which are termed, 
in rather an indefinite way, wood fibers, 
are pointed cells, several times longer 
than broad, having thickened and lignified | 
walls, and characteristically showing in 
these walls numerous pits, 7.e. spots where 
the walls have remained thin or become 
perforated in such a way as to allow com- 
munication between the cells (Fig. 366). i 

r - 367. Bast fibers. — 

508. Bast fibers. — These are found in TeGRTROS 
strands in the bark. They are generally 
of considerable length, compared with their diameters. 
Their walls are generally much thickened, so that the 
internal space, or lumen, is small, as seen in cross section 
(Fig. 367). Bast fibers give strength to the inner, stringy 
bark of the Basswood, the Grapevine, the Leatherwood, 
and soon. ‘They constitute the fiber of Flax, from which 
linen fabric is woven. 

509. Collenchyma. — The name collenchyma is given to 
masses of cylindrical or prismatic cells, having walls 
thickened at the corners in a peculiar manner (Figs. 368, 


1 
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369). These walls, when seen in cross section, have a 
distinctive glistening ap- | 

pearance. Collenchyma 
* tissue composed of 
such collenchymatous cells 
—is one kind of strength- 
ening tissue. It is to be 
found near the surface 
of herbaceous stems, of 
petioles, and of leaves, along the midribs. 
510. Grit cells, or sclerotic cells, with very 
much thickened hard walls, are exemplified 
in the rind and external flesh of the pear, 
where they occur in groups. The walls 
are traversed by canals, of the same nature 
as the pits spoken of above (Fig. 370). 
Shells of nuts also 


368. Cross section of 
collenchyma. 


369. Longitudinal 


give good illus- section of 

trations of cells collcnchyaiy- 

x es The lens- 

with. walls  simi- shaped bod- 

larly thickened, let SECaSUE Se 

: rophyll gran- 
and affording pro- ules. 


tection by consequent firmness. 
511. Cell union,-or fusion, is 
illustrated in the case of many ducts, in which 
it is impossible to distinguish the original cells, 
placed end to end. The ducts of the wood are 
tubes giving unbroken communication between 
the absorbent roots and the leaves. The walls 
may remain relatively thin; in this case they are 
braced internally by rings or spiral thickenings 
(Fig. 871). The ducts take their names from 
their markings, being designated as annular, spi- 
ral, or pitted ducts, ete. sis Ne ae 
512. Milk tubes, or, in more technical lan- 
guage, latex tubes, holding the milky juice of Poppies, 
Dandelions, and allied plants, are formed from originaliy 
distinct cells by the breaking down of intervening walls 


370. Grit cells from a pear. 
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(Fig. 872). The cell fusions may take place ee in 
longitudinal directions, giving the 
semblance of jointed tubes, or in all 
directions, producing a dense net- 
work. In the Milkweeds and the 
Euphorbias the milky juice (later) 
is held in elongated, branching, 
tubular sacs originating as single 
cells in the embryo, and growing 
with the growth of the plant until 
they have pushed their way into 
every part of the plant body. The 
latex itself is a mixture of a con- 
siderable variety of substances; 
sometimes some of the ingredients 372. Latex tubes (/). 
are poisonous, as, for example, mor- pe 

phia, the active principle of opium, found in the latex 
of the Poppy. 

513. Tissues.— The word tissue has been frequently 
used above without exact definition, yet probably without 
misapprehension. Technically the term tisswe means a 
mass or collection of cells of the same kind. Any num- 
ber of cells of a certain kind constitute a particular kind 
of tissue. Thus collenchyma, a particular kind of tissue, 
was described above. 

514. Fibrovascular bundles are so called from the fact 
that they are made up largely of fibrous cells and vessels 
(ducts). In a translucent herbaceous stem like that of 
the Balsam, the bundles may be seen without dissection, 
as strands lying not far beneath the surface, traversing the 
entire length of the stem, and giving off branches to the 
leaves. In the cross section of such a stem these bundles 
would be seen as several— perhaps five — areas more 
opaque than the surrounding parenchyma, arranged ap- 
proximately in a circle (compare Fig. 876). Upon exami- 
nation with a proper power of the microscope each bundle 
would be seen to consist of three parts (Fig. 373). The 
inner of these consists largely of wood fibers and ducts. 
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It is called the xylem or wood portion. The outer con- 
tains more rounded cells, but typically possesses bast 
fibers in groups, and scat- 
tered tubes. It is called 
the phloém. Between xylem 
~ and phloem is a region occu- 
pied by thin-walled formative 
tissue, from which, by cell 
division, growth, and modi- 
fication, all the elements of 
both xylem and phloém are 
derived. It is called the eam- 
bium. The cambium, during 
373. Fibrovascular bundle of a Di- 

cotyledon: ph, phloém; c, the active growth of the stem, 
cambium; d, duct, and /, continuously forms xylem on 

fibers of the xylem. ‘ a 
one side, phloém on the other. » 
The outside of the xylem is thus the newest, while the 
innermost parts of phloém are the newest. In old, woody 
stems, where the number of bundles is increased, and they 
are crowded together, the cambiums of the several bundles 
are continuous around the 
stem, forming a thin sheath 
outside the wood. It is at 
the cambium that the bark 


\ 
a = 
of twigs, especially in spring LOS wa 


when growth is most active, 
may easily be separated from 
the wood. The phloém is 
then, of course, removed with 
the bark, of which it forms 
the inner part. 

§15. Fibrovascular bun- 
dles of the sort described in- 374. Monocotyledonous fibrovascu- 
crease in thickness from year Pee ae ee) ee a, 
to year, if the plant is a 
perennial. ‘They are found in dicotyledons. The charac- 
teristic bundle of the monocotyledons lacks the cambium 
(Fig. 874). The xylem also is much reduced. Each 
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bundle is surrounded by a sheath of thick-walled lignified 
tissue, to which it largely owes its tensile strength. Once 
formed from the general formative tissue of the stem, 
the bundle shows no further growth, no annual increase 
of xylem and phloém. ' 


STRUCTURE OF STEMS 


516. On one or the other of two types the stems of 
phanerogamous plants are constructed. In one, the wood 
is made up of separate bundles, scattered here and there 
throughout the whole diameter of the stem. In the other, 
the wood is all collected to form a layer between a central 
cellular part which has none in it, the pith, and an outer 
cellular part, the bark. 

517. An Asparagus shoot and a Cornstalk for herbs, 
and a Rattan for a woody kind, represent the first. 
To it belong all monocotyledons. <A 
Beanstalk and the stem of any common 
shrub or tree represent the second; and 
to it belong all plants with dicotyledon- 
ous or polycotyledonous embryo. The 
first has been called, not very properly, 
endogenous, which means inside grow- 
ing; the second, properly enough, eaxo- 
genous, or outside growing. 

518. Endogenous stems, those of mono- 


cotyledons, attain their greatest size and 375. Structure of a 


most characteristic development in Palms 
and Dragon trees. <A typical endoge- 
nous stem has no clear distinction of pith, 
bark, and wood, concentrically arranged, 
no silver grain, no annual layers, no bark 
that peels off clean from the wood. 

519. Exogenous stems, those of plants 


Cornstalk, in 
transverse 
and longitu- 
dinal section. 
The dots on 
the cross sec- 
tion _—repre- 
sent cut ends 
of the woody 
bundles. 


coming from dicotyledonous and also polycotyledonous 
embryos, have a structure which is familiar in the wood of 
our ordinary trees and shrubs. It is the same in an herba- 


~ 
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ceous shoot as in a Maple stem of the first year’s growth 
(Fig. 876), except that the woody layer is commonly thin- 
ner, or perhaps reduced to a circle of bundles. The wood 


@%, 
Ca 


S- 


Sie 
igs? 


376 317 378 
376. Diagram of a cross section of a very young exogenous stem, showing six 
fibro-vascular bundles. 377. Same later, with bundles increased to 
twelve. 378. Still later, the wood of the bundles in the form of wedges 
filling the space, separated only by thin lines, or medullary rays, run- 
ning from pith to bark. 
all forms in a cylinder — in cross section a ring — around 
a central cellular part, dividing the cellular core within, 
the pith, from a cellular bark without. As the wood 
, bundles increase in number and in size, 
they press upon each other and become 
wedge-shaped in the cross section; and 
they continue to grow from the outside, 
next the bark, so that they become very 
thin wedges. Betwéen the wedges are 
still thinner plates (in cross section lines) 
of much compressed cellular tissue, called 
medullary rays, which connect the pith 
with the bark. The plan of a one-year- 


in the diagrams. 


mea 520. When such a stem grows on from 
379. aN year to year, it adds annually a layer of 
spring wood; Wood outside the preceding one, between 

f, fall wood. that and the bark (Fig. 379). This is 
exogenous growth, or outside growing, as the name denotes. 
521. Some new bark is formed every year, as well as 
new wood, the former inside, as the latter is outside of 


that of the year preceding. 


old woody stem of this kind is exhibited 


a 
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522. The Bark of a year-old stem consists of three parts, 
more or less distinct, namely, — beginning next the 
wood, — 

1. The liber, or fibrous bark, the inner bark (Fig. 380, 
1). This contains the bast fibers, the walls of which are 
commonly lignified, and other ele- 
ments, as already briefly described. 
In woody stems, whenever a new 
layer of wood is formed, some new 
liber or inner bark is also formed 
outside of it. 

2. The green or middle Bark (Fig. 
380, 2). This consists mainly of 
rounded parenchyma cells, contain- 
ing chlorophyll granules like the 
cells of the leaf. The green bark 
of twigs functions as assimilating 
tissue in the same way as the leaf 
parenchyma. 

3. The corky layer or outer bark 
(Fig. 380, 3), consisting of empty, 
angular cells, closely coherent, the 
walls of which are swberized, or 
chemically altered in such a man- 
ner as to be impermeable to water. 


880. Cross section through 


It is this which gives to the stems bark into the-wood of 
or twigs of shrubs and trees the a Lilac twig: e, epi- 
a : dermis; ¢, cork; p, 
aspect and the color peculiar to Sbllenclivtiat gate 
—lig i 1e Ash, pur- rounded cells ; /, bast 
i cone meh : < 7? fibers; ca, cambium ; 
ple in the Red Maple, red in several ip) woods 2.2) ain 
ner, middle, and outer 

Dog woods, ete. oe 


Sometimes the corky layer grows 
and forms new layers inside the old for years, as in the 
Cork Oak, which produces the cork of commerce, the 
Sweet Gum Tree, and the White and the Paper Birch. 
This growth proceeds from a formative layer, called the 
cork cambium, lying on the inner boundary of the cork. 
The old cork, being dead and therefore incapable of 


out. oF BoT, —15 
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growth, is stretched, and finally rent by the continual . 
enlargement of the wood within; it is weathered and 
worn, and thrown off in fragments, in some trees rapidly, 
in others more slowly, so that the bark of old trunks 
may acquire great thickness. Similarly in Honeysuckles 
and Grapevines, the layers of the inner bark or liber | 
loosen and die, and come off in strips when only a year 
or two old. : 

523. The epidermis, consisting of a single layer of close- 
fitting, tabular cells, with outer walls much thickened and 
coated with a layer of matter impermeable by water, per- 
sists only for the first year or two. It is found, therefore, 
in the case of stems, only on herbaceous plants, and on the 
twigs and young parts of perennials, as a rule. 


ANATOMY OF LEAVES 


524. In the framework of leaves — ribs, veins, and vein- 
lets —all the usual elements of vascular tissue are repre- 
sented. The midrib, for instance, possesses a typical 
fibro-vascular bundle, with phloém and xylem portions, 
derived from the branching of the fibro-vascular system 
of the stem. In the veinlets, however, the conducting 
elements become reduced to simple series of hollow cells 
and fibers. The woody framework serves not only to 
strengthen the leaves, but also to bring in sap and to ° 
distribute it throughout every part. 

525. The living cells of the leaf, making up the green 
pulp, are of various forms, usually loosely arranged, so as - 
to give copious intercellular spaces or air passages commu- 
nicating throughout the whole interior (Figs. 381, 382). 
The green color is given by the chlorophyll grains, seen 
through the transparent walls of the cells and through the 
translucent epidermis of the leaf. 

In ordinary leaves, having an upper and under surface, 
the green cells form two distinct strata, of different arrange- 
ment. Those of the upper stratum are oblong or eylindri- 
cal, and stand endwise to the surface of the leaf, usually 
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rather close together, leaving scanty vacant spaces; those 
of the lower are commonly irregular in shape, most of them 
with their long diameter parallel to the face of the leaf, 
and are very loosely arranged, leaving many and wide air 
chambers. The green color of the lower is therefore 


381. Magnified section of a leaf of White Lily, to exhibit the cellular struc- 
ture, both of upper and lower stratum, the air passages of the lower, 
and the epidermis in section; also a little of the lower face, with 
some of its stomates. 


diluted, and paler than that of the upper face of the leaf. 
The upper part of the leaf is so constructed as to bear the 
direct action of the sunshine; the lower so as to afford 
freer circulation of air, and to facilitate the escape of mois- 
ture. It communicates more freely than the upper with 
the external air by means of pores in the epidermis. 

526. The upper cylindrical cells are known as the pali- 
sade cells. The lower, irregular, or sometimes slightly 
branching cells make up the spongy parenchyma, so called. 

527. The epidermis is usually composed of a single layer 
of more or less flattened cells, devoid of chlorophyll, and 
mostly of irregular outline (Figs. 382, 383 

The walls of the epidermis are commonly thickened 
externally by the addition of a layer of a waterproof sub- 
stance. This layer is easily distinguished in the cross 
section from the original exterior walls of the cells. It 
is termed the cuticle. The several walls of each epider- 
mal cell are impregnated with the same waxy or fatty 


998 MINUTE ANATOMY OF FLOWERING PLANTS 


matters which give the cuticle its resistance to water. 
These walls are said to be cutinized. 

528. The pores of the epidermis are called stomates or 
stomata (i.e. mouths). Each stomate (stoma) is guarded, 
so to speak, by two cells of 
peculiar conformation, called 
guard cells (Figs. 382, 383, 9). 


382. Section of a leaf: e, epidermis ; 
c, assimilating cells contain- 
ing chlorophyll granules; 
p, intercellular passages ; 
9,9, guard cells of stomate. 


383. Surface view of epidermis of 
the leaf: e, ordinary epider- 
mal cell; g, guard cell. — 
TSCHIRCH. 

The guard cells, unlike the rest of the epidermis, contain 
chlorophyll. They are so constructed that as the quantity 
of water they contain varies the slit 
between them is either opened wider, 
or narrowed,—or, it may be, quite 
closed. The guard cells are closed 
together when flaccid on account of 
the wilting of the leaf: 

Stomates are found on most of the 
green surfaces of the plant, but most 
abundantly on the leaf. Here they 
are generally more numerous on the 
under side. 

529. Trichomes are outgrowths of 
the epidermis, consisting in the sim- 
884, ‘Trichomes (h, A) et plest cases of single cells, but in many 

the leaf,—Sacus, Cases of several cells in a more or less 


os A ga” a 
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complicated arrangement. Several different kinds may 
spring even from the same leaf (Fig. 384). Stinging 
hairs (Fig. 860) and hairs with bitter secretions are an 
important means of defense to many plants. 

530. The anatomy of the root reseinbles, in a general 
way, that of the stem. There is a central conducting 
and strengthening strand of wood. In the older roots of 
perennial exogenous plants this becomes a cylinder of 
-wood surrounded by a cambium zone, from which wood 
is formed annually just as in the stem. The cortex of 
the older parts of many roots is bounded externally by 
several layers of cork cells, preventing the passage of 
water into or out of the root. Formation of new tissue 
for growth in length takes place at the growing point 
(Fig. 28, g) under the root cap. New lateral roots 
originate from cells lying near the wood, and push their 
way through the cortex to the surface. They arise in 
longitudinal rows. 


XVIII. A BRIEF OUTLINE OF VEGETABLE 
PHYSIOLOGY’ 


531. Vegetable physiology deals with the processes by which the 
life of plants is carried on. Such processes are the absorption of 
materials; the transfer of raw and elaborated food matters from one 
part of the plant body to another; the conversion of inorganic matters 
into organic substance; the storage of elaborated products; respira- 
tion and the consumption of food for the production of vital energy ; 
growth; and movement. 

532. Constituents of the plant body.— The chief constituent, as 
concerns quantity, is water, since even in woody parts the solid por- 
tions amount at most only to fifty per cent of the total weight, and 
in herbaceous parts to but twenty or thirty per cent. 

533. We may distinguish three ways in which water is useful to 
the plant: (1) it furnishes part of the raw material out of which 


1 A number of experiments in vegetable physiology and some informa- 
tion as to the general function of plants have already been given in this 
book. The present chapter is added for the purpose of gathering together 
in coherent form the results of these previous studies. As discussions of 
the most important matters will be held in the class room, following 
experimentation in the laboratory, the chapter may be used for reference 
rather than for ordinary assignment in lessons. 
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substances like starch and cellulose are formed; (2) it is the solvent 
in which all the vital chemical changes, like assimilation, are carried 
on; (3) its presence is an important factor in preserving the rigidity 
of the plant body. The first of these offices has been touched upon 
in the brief statement of assimilation made in the chapter on the 
Leaf. The second need not be further dwelt upon. The third may 
now be more fully considered, siuce it concerns a first essential to the 
existence of the plant, namely : — 

534. The stability of the plant body. — By stability is meant the 
power of the plant to keep its form, — the power, if it is an erect 
plant, of keeping itself erect and outspread in proper position in all 
its parts. It is a matter of common observation that plants suffering 
from drought wilt and droop, sometimes even fall flat to the ground. 
Wilted plants have partly or wholly lost their stability. 

535. Stability is secured in part by the properties of the tissues 
themselves; the thick-walled, strengthening fibers are so disposed in 
the stem as to secure the greatest rigidity. But in herbaceous and 
succulent organs, firmness depends oftentimes as much, or more, upon 
the condition of the living cells in regard to their supply of water. 
When one of these cells has a full supply of water, the expansive sub- 
stances held in solution by the cell sap (for example, sugar and acids) 
are enabled to distend the cell to its full limits.1_ The cell is then said 
to be turgid. 

In such a condition it resists the distorting stresses brought upon it 
by the pulls of neighboring cells. And when all the cells of a tissue 
are fully turgid, they resist, collectively, all distorting stresses. That 
member of the plant body which is well watered, therefore, retains its 
form and proper attitude. 

536. The turgidity of cellular tissues gives rise to tensions between 
different masses of tissue lying side by side in the plant body. A good 
illustration of these-tissue tensions is furnished by the succulent stalk 
of a Rhubarb leaf. Let a portion of the fresh stalk be cut squarely 


1 Dissolved substances have an expansive force, comparable in a gen- 
eral way to the expansive force of gases. Sugar dissolved in cell sap presses. 
against the protoplasm that holds it in, just as hydrogen presses against 
the walls of a balloon, The cell, in such a case, has a constant tendency 
to expand. If water is at hand that can come in to occupy the additional 
space to be made by expansion, then the cell expands until the outward 
push of the solutions equals the resistance of the cell wall to being stretched. 
The entrance of water, therefore, is the result of the expansive tendency of 
the-cell sap solutions. Water does not cause the swelling, only allows it. 
Absorption of water by such action is called osmotic absorption. 

For a clear statement of the theory of osmotic pressure, see Ostwald’s 
‘‘Solutions,’’? Eng. trans. The theory, however, has received important 
additions since the work named was published. 
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off at the ends, and its length be exactly measured. Let the stringy 
external sheath then be stripped off, and at once let both the central 
cellular column and one or two of the external strips be measured. It 
will be found that the pith has considerably lengthened, while the 
fibrous strips are somewhat shorter than the piece of leaf stalk origi- 
nally measured. Before separation, then, the pith must have been 
compressed, the external tissues stretched. Tissue tensions add rigid- 
ity to stems, petioles, ete. Variations in tissue tensions give rise to 
curvatures of organs, such as the bending of the stem toward the 
light. 

537. Solid components of the plant body. — By solid components 
is meant here all the matter left when water has been entirely driven 
off by heat at somewhat above the boiling temperature of water. 
This includes cell walls, dried living substance (protoplasm), starch, 
sugar, and other formed matters in the cells, and small amounts of 
mineral matters ordinarily held in solution in the juices of the plant 
or deposited in the tissues in crystalline form. 

538. Amongst these, the organic constituents are composed almost 
solely of the four chemical elements — carbon, hydrogen, oxygen, and 
nitrogen. Organic matters belonging to the class carbohydrates —as 
sugar, starch, cellulose — and fats, include in their composition only 
the first three of these elements; they lack nitrogen. Nitrogenous 
organic compounds — as those that make up protoplasm — contain all 
the four elements named, and in addition, usually a small amount of 
sulphur and phosphorus. 

539. The nature of the mineral matters held in the plant is found 
when the dried plant has been burned and the ash has been chemically 
analyzed. In burning, carbon and hydrogen are united with oxygen 
from the atmosphere and pass away in a gaseous form. Organic com- 
ponents of the plant body are therefore broken up. The ash that is left 
is entirely inorganic. In such ash, from various plants, has been 
found a large part of all the known chemical elements, including even 
the rarer metals. Most of these elements occur accidentally, being 
absorbed with soil water. But certain of the chemical elements are 
absolutely necessary to the healthy growth of every green plant. These 
are six in number; viz. sulphur, phosphorus, potassium, calcium, 


magnesium, iron. 

540. Source of the elements. — Thus there are, including the 
four elements before named as chiefly making up organic substance, 
in all ten elements which must be furnished the growing plant. Each 
of these is received by the plant in a combined form. Carbon comes 
from the atmosphere, combined with oxygen, as carbonic acid gas. 
All the other needful substances come from the soil. Hydrogen and 
oxygen come together, as water. Nitrogen is brought in under the 
form of a soluble nitrate, or one of the ammonia salts, in the absorbed 
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soil water. Sulphur, phosphorus, potassium, etc., are obtained in the 
form of salts from the soil. 

541. As regards the number of elements supplied, the root is 
therefore the chief organ of absorption; the leaf absorbs only carbonic 
acid gas.! Absorption at the root may be considered under two 
heads: absorption of water, and absorption of nutrient salts. 

542. Absorption of water. — The manner in which the root sends 
out root hairs, which become applied to the soil particles for the 
purpose of absorption, has been described in an earlier chapter. What 
force acts to draw water into the root hairs is not known with 
certainty. It is believed by most physiologists to be the osmotic force 
of the root hair cells (see page 230, footnote). 

543. Aside from the scarcity or abundance of water in the soil, 
the chief external circumstance affecting the rate of absorption is that 
of temperature. Warmth increases absorptive activity, while cold 
decreases, or even prohibits it. Sachs found that at a temperature of 
from 88° to 41° F. absorption of water ceased, in spite of the fact 
that the soil was saturated. 

544. Absorption of nutrient salts.— The salts needed for perfect 
nutrition may be swept into the plant in the absorption current. In 
ease the salts are bound by adhesive force to the soil particles, they 
must first be loosened by the action of acids excreted by the root 
hairs. When they exist in free solution in the soil water, or have 
been brought into this condition by the secretions, they may pass into 
the root hair quite independently of any current, by the process 
known as diffusion. The dissolved particles of the salt wander 
throughout the body of water in which they find themselves, through 
the root-hair walls, and:so on through the tissues of the plant body, 
unless they meet membranes possessing pores too minute to allow 
of their entrance. Those salts that are most used by the active cells 
and are therefore searcest in the general sap of the plant, diffuse 
from the soil into the plant more rapidly than those that are little 
used and that therefore tend to become concentrated in the sap. 
Each kind of plant, according to its nature, by internally appropri- 
ating more or less of this or that salt, thus controls the absorp- 
tion of the different soil salts at the root. Some kinds of plants 
tend to exhaust one constituent of the soil, some kinds another con- 
stituent. Plants are therefore said to show selective absorption of 
nutrient salts. 

545. The transfer of water through the root and stem to the leaf 
is accomplished by a number of forces. In the case of deciduous trees 


1 Like all other parts of the plant, the leaf absorbs oxygen for respira- 


tion. But we are here considering the raw materials from which food is 
formed, 
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in spring, before the leaves appear, the sap may press up into the 
trunk and on toward the buds with considerable force. Or again, if 
in an herbaceous plant evaporation of water from the leaves is checked, 
the sap may press into the leaves so strongly that drops exude from 
the leaf tips or from the marginal teeth — usually in those cases from 
definite water pores. The drops seen at the tips of grass blades after 
a warm, damp night, are of this sort. In all these cases the rise of 
water in the plant is due to what is termed root pressure. 

546. The phenomenon of root pressure may be observed when the 
stem of a plant, such as the Sunflower, is cut off near the ground. 
After a time water (sap) begins to run from the cut. If now an effort 
is made to stop the outflow, a considerable force must be used before 
the pressure of the sap—the so-called root pressure — is neutralized. 
Hales, the earliest of exact physiological botanists, who, about 1731, 
made some measurements of the root pressure of the Grapevine, found 
it to be equal to the downward pressure of a column of water forty- 
three feet high. A pressure of sap, equal to the pressure of eighty-five 
feet of water, has been observed in a Birch. Root pressure falls to 
nothing, however, when the loss of water at the leaf is going on with 
any rapidity. Root pressure, therefore, cannot continuously supply 
the leaves with the water they need. 

547. The ascent of water in the stem has been the subject of many 
investigations and much discussion. The path followed by the cur- 
rent is the cavities of the ducts and fibers of the wood. The force 
working to raise the water in these cavities is not, to any considerable 
extent, capillarity, as was once supposed. The ultimate cause is 
doubtless the evaporation of water from the leaves; but how this 
works to raise water through the stem is still a disputed question. 

548. Evaporation of water from the shoot; transpiration. — Land 
plants are perpetually giving off water vapor from their parts above 
ground, in greater or smaller quantities according to external cireum- 
stances or internal peculiarities. Even in winter the twigs of trees 
transpire a little. In desert plants transpiration is reduced to almost 
nothing in the dry season. 

549. Leaves are the especial organs of transpiration in ordinary 
eases. Though their surfaces are covered with an epidermis that pre- 
yents too great loss of water, the pores or stomates allow a regulated 
escape of vapor which is of great importance to the plant. The inter- 
cellular passages of the spongy tissue furnish communication between 
the leaf cells, saturated with water, and the atmosphere without. As 
long as the stomates remain open, therefore, vapor given off by the 
moist walls of the cells escapes from the leaf. When the stomates 
close from any cause, the exit of vapor is checked. [ven then, how- 
ever, some evaporation takes place through the cuticle, which is 
imperfectly waterproof in most plants. 
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550. The amount of water lost by transpiration varies very greatly 
with the character of the plant and the conditions under which it is 
placed. The early experimenter Hales, by weighing, determined the 
loss from a potted Sunflower plant, three feet and a half high, to be 
on the average one pound four ounces every twelve hours. From this 
some idea may be formed of the very large weight of water transpired 
by a full-grown tree on a warm day. It has been estimated that the 


“amount of aqueous vapor given off by an acre of Beech forest between 


June 1 and December 1 is between 1000 and 1500 tons. 

551. The object of the transpiratory activity is the acquirement of 
nutrient salts from the soil and their transportation to the leaves, 
where they are left by the evaporation of the water. 

552. The rate of transpiration is regulated in part by the action of 
the stomates. When the guard cells of a stomate are turgid the slit 
between them stands wide open. If the guard cells become flacdid, 
either through undue wilting of the leaf or from any other cause, the 
stomatal opening becomes narrowed or closed. The guard cells are 
sensitive to the influence of light; in bright sunshine the stomates 
stand wider open than in diffused light, and they close on dark, stormy 
days even in summer. Artificial darkness closes them — more quickly 
in the afternoon than in the morning. At night the majority of plants 
close their stomates, but not so as to prohibit all transpiration. The 
stomatal cells are sensitive also to dryness. A draught of dry air 
causes them to close, even though ~the leaves show no signs of 
wilting. 

553. Aside from stomatic regulation, the rate of transpiration for 
any given plant depends largely upon the external circumstances of 
heat, light, dampness, or dryness of the atmosphere and supply of 
water at the root. Heat furnishes the energy for all evaporation ; 
consequently, rise of temperature in the leaf accelerates transpiration. 
Light also has a stimulating effect. Dampness of the air around the 
leaf, on the contrary, retards transpiration, just as it checks ordinary 
evaporation. And of course dryness of the soil acts finally to reduce 
the amount of transpiration. 

554, Assimilation of carbon. — Carbon is the most important of the 
elements going to make up the solid parts of the plant body. How 
great a proportion of the framework it forms is seen when wood is 
subjected to great heat in the absence of air. Everything volatile 
is then driven off; but the form remains, even the microscopic 
details of structure being preserved by the carbon of the charcoal. 
Carbon constitutes, by weight, about one-half of the dry substance of 
ordinary plants. ‘ 

555. Carbon dioxide, the source of this important element, enters 
the leaf through the stomates, passes along the intercellular spaces 
of the spongy tissue, becomes dissolyed in the water that saturates 
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the walls of the cells, and then diffuses throughout the green tissue. 
Its goal'is the chlorophyll granules. ! Here, in sunlight, its particles 
are torn apart, and the carbon atoms are combined with the atoms of 
hydrogen and oxygen derived from the decomposition of water, to 
form a carbohydrate. This carbohydrate, if not starch, is shortly 
turned to starch as a rule, appearing as minute granules in the chloro- 
plastids sometimes within five minutes after exposure of the plant to 
light. These granules increase in size while assimilation continues ; 
but when assimilation ceases, as at night, the starch begins to be 
dissolved, and is finally conveyed away in the form of a soluble 
carbohydrate. Assimilation of carbon by aid of light is termed photo- 
synthetic assimilation. 

556. The conditions that must be fulfilled before assimilation will 
take place are these: Carbonic acid gas must be present in the atmos- 
phere, there must be light and a certain amount of heat, and the 
chloroplastids must contain chlorophyll. 

557. The atmosphere normally contains about .04 of one per cent 
of carbonic acid gas, by weight. Increasing this proportion hastens 
the rate of assimilation slightly; but if the gas is increased two 
hundred fold, the formation of starch becomes only four or five times 
greater. Ordinary variations in the amount of carbon dioxide would, 
therefore, not perceptibly aid assimilation. 

558. Light furnishes the energy of assimilation. Of the different 
components of white light, the red, orange, and yellow rays are the 
most effective. 

559. Liberation of oxygen.—In the act of assimilation, when 
carbon is taken into the material of the plant, the oxygen of the 
carbon dioxide is given off. In the case of water plants this may be 
seen. Let a cut branch of such a plant be exposed to light under 
water. Bubbles of oxygen will be seen escaping from the cut end. 
The rapidity with which these bubbles are given off may be taken as 
a convenient measure of the activity of assimilation in the given plant 
under the given circumstances. If, for example, the plant is exposed 
to one sort or one intensity of light for a period, and the number of 
bubbles rising from it per minute is found, the conditions as to light 
may then be varied, and the number of bubbles per minute ascer- 
tained anew; compared with the former result, the later count will 
show whether the assimilative activity of the plant is greater, or less, 
under the new conditions. ? 

560. The action by which substances like starch and protein gran- 
ules, insoluble in the sap, are converted into soluble compounds is 
digestion. In digestion, starch is changed to sugar. In the latter 


1 See Fig. 382, Chap. XVII. ee 
2 See Goodale, ‘‘ Physiological Botany,’’ p. 305, for more explicit direc- 


tions. The experiments are most interesting. 
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form the newly made plant food in the cells of the leaf can pass out 
through the petiole to the stem, and travel to points of active growth, 
or to storage cells. Digestion is accomplished by means of the so- 
called ferments, or enzymes, of which diastase is a common example. 
The enzymes are not consumed in the process; their mere presence 
seems to be enough to induce digestion. Diastase is extracted from 
germinating seeds (e.g. barley). If a solution is applied to a bit of 
starch on a glass slide under the microscope, the disintegration of the 
starch granules may be observed.! 

561. The formation of albuminous substances.— Assimilation is 
only the first step toward the formation of living substance, or proto- 
plasm. The albuminous substances which compose protoplasm differ 
from the carbohydrates produced by assimilation, in containing a con- 
siderable proportion of nitrogen often with some sulphur and phos- 
phorus. It is in the formation of these nitrogenous, or albuminous, 
matters that the nutrient mineral salts are put to use. Where this 
final step in the production of proteid matter is taken is not definitely 
known. It may be that it is in the green tissue of the leaf, or it may, 
be at all growing points. 

562. The transfer of organic substance, whether of carbohydrates 
or of nitrogenous compounds, is largely accomplished by the diffusion 
of solutions of these substances. Albuminous matters not diffusible, 
as well as solutions, are carried by the so-called sieve tubes in the bark, 
when the transfer takes place in-a dicotyledonous stem.? This is the 
route by which nourishment designed for the root system is brought 
from the leaves. If a ring of bark is removed from the trunk of a 
tree, the bark above the cut grows and swells out, because of the 
arrest and accumulation of nourishment in transit toward the root. 

563. Storage. — Such a part of the elaborated food as is not at once 
needed for growth passes into the store of reserve material. 

564. Living cellsperform the office of storage. In stems and roots 
these cells would be those of the bark, the medullary rays, and the 
living pith. In tubers and other special organs of storage, the storage 
cells are particularly numerous and often of large size. 

565. Carbohydrates are stored most commonly in the form of 
starch, but also in the form of sugar. Reserve cellulose is another 
storage condition of the carbohydrates; in this case, the walls of the 
storage cells become greatly thickened by the depositions. Food may 
be stored in the form of oil and fat; also in protein granules and 
crystals. 

566. Respiration. — All foe like all animals, take in oxygen. 
As plants are less active than animals, they need less oxygen; and 


1See Enzymes, Strasburger, p. 203. 
2JIn the phloém of the fibrovascular bundles. For sieve tubes see 
Goodale, p. 91. 
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they have no special organs of respiration comparable to the lungs of 
animals. Yet special contrivances exist which facilitate the passage 
of oxygen from the atmosphere to every part of the plant. Inter- 
cellular passages penetrating the tissues communicate externally with 
the stomates, aud with larger pores in the bark, called lenticels. Len- 
ticels are slight outgrowths of the cork, in which the cells lie loosely 
upon one another, and over which the epidermis is broken away. They 
may be seen upon almost any twig. ‘The intercellular spaces of water 
plants are particularly large in order to convey tosubmerged parts the 
oxygen taken in through the stomates of the leaf; or at least in order 
to retain the oxygen given off by assimilating cells. Oxygen also 
travels through the tissues dissolved in the liquids of the cells, 
by ordinary diffusion. In solution it enters the cell where it is 
needed. 

567. All living cells require oxygen. The effect of excluding oxy- 
gen may best be seen in those cells! in which the protoplasm streams, 
—that is, circulates in the cell more or less rapidly (Fig. 360). If 
arrangements are made to supply some other gas—as carbon di- 
oxide — to the cell while the circulation of the protoplasm is being 
watched under the microscope, the movement is seen to lessen within 
a few seconds after oxygen is driven off, and shortly to stop altogether. 
If, after not too long a time, oxygen is once more admitted, the stream- 
ing of the protoplasm begins again. But if the suspense is too long, 
the protoplasm will be found to be dead. 

568. In respiration, the oxygen absorbed by the protoplasm slowly 
oxidizes it. There is, in other words, a slow burning. Of course the 
protoplasm is slowly destroyed, and has to be renewed through nutri- 
tion. The result of oxidation, however, is the generation of heat and 
other forms of energy, which enable the cells to do their work. The 
process is essentially like that by which energy is “set free” in the 
burning of coal for the driving of an engine. ~All engines, whether 
organic or inorganic, consume fuel. 

569. By the oxidizing process carbonic acid gas is formed. This 
gas is easy to detect experimentally,? and when given off by the plant 
furnishes the best evidence that respiration is going on. Plants respire 
continuously, as long as they live. But in daytime respiration is not 
easy to show, since the carbon dioxide given up by the respiring cells 
is taken in by the assimilatory tissues. At night or in darkness, on 
the other hand, respiration is clearly indicated by the escape of the 


telltale gas. 


1 Such as the new root hairs of some aquatics, the cells of the leaf of 
the fresh-water Eelgrass, and cells of the alga called Chara, and young 
trichomes of many plants. 

2 See Experiment 12, p. 66, 
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570. “The contrast between assimilation and respiration * is very 
marked: one is substantially the opposite of the other. The follow- 
ing tabular view displays the essential differences between them : — 


CarBON ASSIMILATION 


Takes place only in cells contain- 
ing chlorophyll. 

Requires light. 

Carbonic acid absorbed, oxygen 
set free. 

Carbohydrates formed. 

[Energy is stored.] 

The plant gains in dry weight. 


RESPIRATION 


Takes place in all active cells. 


Can proceed in darkness. 

Oxygen absorbed, carbonic acid 
set free. 

Carbohydrates consumed. 

[Energy is brought into use.] 

The plant loses dry weight.” 


571. Resting periods. — The dormant condition of seéds and buds 
has already been described. In the periods of suspended animation 
respiration is reduced to its lowest limits. Some seeds may be kept 
for years-without loss of vitality. We must suppose that all the while 
the protoplasm is to a very slight extent active, and that feeble respi- 
ration is going on. 

572. Growth.— Were we to trace the inner and outer changes that 
lead to the formation of a complete leaf, —taking the leaf as an 
example of the organs in general,—we should find the following 
course of events. First a slight prominence is to be seen close to the 
tip of the stem. This elevation is caused by the rapid multiplication 
of the cells at the point where the new leaf is to appear. All the cells 
at this point are capable of dividing; the tissue is said to be embry- 
onic. Of course division is accompanied by the increase in size of the 
cells produced. As the protuberance grows, it soon shows some signs 
of external shaping. Lobes appear, if the mature leaf is to be lobed 
or compound. But the whole mass of cells remains embryonic in 
character, and the cells are still relatively small, until the new organ 
has been formed and shaped into something like a miniature of its 
mature condition. Then another phase of growth sets in. Few new 
cells, or none, are made, but all the cells begin to elongate and enlarge. — 
As a result the whole leaf expands, and it may do so very rapidly. 
This phase—the phase of elongation in growth —is seen in the swift 
expansion of foliage from winter buds in spring. Finally, as full size 
is being attained, a third phase appears. The cells of the leaf indi- 
vidually take on their characteristic forms, by final changes in shape 
and in the nature of the cell walls. . 

573, Three phases are thus to be made out in the growth of any 
- organ: (1) the formative, or embryonic phase; (2) the phase of elonga- 
tion; and (3) the phase of internal development. But it is not to be 


1 From Goodale’s ‘‘ Physiological Botany,’’ p. 356. 
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supposed that one phase ceases altogether before another begins. We 
distinguish the phases in a general way. . 

574. Grand period of growth. — If the elongation of a short section 
of a very young growing part, as for instance a section very near the 
tip of a growing root, is marked off and measured from time to time 
through several days, it will be found that at first the rate of elon- 
gation in the given section is low, then gradually increases to a 
grand maximum, and finally declines until growth disappears. The 
whole time of growth of an organ, characterized by such a general 
rise and ultimate fall of the rate of growth, is termed the grand period 
of growth. Within this there are minor variations, chief among which 
are the daily fluctuations. 

575. Daily fluctuations. —If the length of a growing stem were to 
be measured at frequent intervals during the twenty-four hours, it 
would be found that elongation does not go on uniformly. It is 
periodic, being less rapid in the daytime than at night. The diur- 
nal minimum is usually reached sometime in the afternoon; the 
maximum, commonly after midnight. This is due to the nature of 
the plants themselves, not directly to the working of external causes. 
For if a well-nourished growing plant is kept for several days in the 
dark, the periodic changes in growth rate still continue. All this has, 
however, been induced in plant nature, in the past, by alternation of 
day and night. 

576. The chief external influences affecting growth are temperature 
and light. 

577. Temperature. — Favorable temperatures vary greatly, accord- 
ing to the plant in question. Thus, in northern latitudes and on high 
mountains certain species are found growing vigorously in early spring, 
even through a covering of snow, at a temperature very slightly above 
freezing; while most plants of warm climates altogether cease to grow 
at a temperature several degrees higher. For many common plants 
the most favorable (optimum) temperature is between 70° and 85° F. 

578. Light.—In general, light acts against growth. Too great 
light may quite prevent growth. In nature, accordingly, the rate of 
elongation increases during the night, especially after midnight, and 
decreases during most of the day. 

579. Movement. — Transfer of substances in the plant, as of water 
or food substances, and circulation of living protoplasm in cells have 

been mentioned. In the descriptive chapters movements of particular 
organs have been noted in detail, as the movements of roots of seed- 
lings, stems, leaves, tendrils, tentacles, and floral organs. These activi- 
ties have now to be briefly considered together. 

580. Most movements of bending are due to unequal growth on 
different sides of the organs in question. Curvatures of mature 
organs, like bending of pulvini of leaves, and sudden movements like 
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those of tentacles, some stamens, and leaves of the Sensitive Plant are 
due to alterations in tissue tensions independent of growth. 

581. Movements may be due: (1) to internal causes, or (2) to ex- 
ternal influences. The first are spontaneous, the second induced. 

582. Spontaneous growth movements. — Darwin showed that the 
tips of growing parts of plants—stems, leaves, roots — perpetually 
move in irregular elliptical curves. Since the motion is one of bow- 
ing toward all points of the compass in turn, he called it circumnutation. 

583. Induced growth movements. — These are much the more strik- 
ing. The exciting causes (stimuli) are chiefly: gravity, light, mois- 
ture, mechanical contact, and variations of light and heat. 

584. Gravity.—It has been observed from actual experiment in 
the laboratory that roots of seedlings turn toward the center of the 
earth, while the plumule turns toward the zenith. All turnings under 
influence of gravitative force are manifestations of Geotropism. The 
root is said to be positively, the shoot negatively, geotropic. 

585. Light. — Plants turn, as we say, instinctively toward the light. 
If one could observe the root, however, it would be found to turn away 
from light. These actions are instances of Heliotropism. The shoot 
is, in general, positively heliotropic, the root negatively heliotropic. 

586. Moisture. — The root seeking moisture displays Hydrotropism. 

587. Contact.— When the revolving end of a tendril or a twining 
stem strikes an object of support, growth on the touched side is re- 
tarded. The effect of this stimulus is, therefore, to make the tendril 
or stem encircle the support. 

588. Variations of light and heat modify the rate of growth on oppo- 
site sides of leaves. If the upper surface of blade and petiole grows 
faster than the lower, the whole leaf is depressed; if the lower side 
grows faster, the leaf is raised. Movements of this sort are especially 
noticeable in floral leaves. In warm sunshine, for example, the leaves 
of the Dandelion head unfold for the visits of insects; but when, in 
the afternoon, the light and warmth fall off somewhat, the bracts and 
corollas of the inflorescence close up tightly. In other cases the effects 
of illumination are just the reverse, for the flowers open at night, 
when the nightfliers that pollinate them are abroad. 

589. Movements due to change of turgidity.— These have been 
described in the chapter on the leaf (sleep movements, behavior of 
the Sensitive Plant, action of insectivorous leaves). Such movements, 
due to changes of turgidity (apart from growth), are confined to leaves 
(vegetative and floral) ; and they result from the sudden escape of 
water from the swollen tissues of the pulvinus or other motile organ, 
into the internal ducts or intercellular spaces. 

590. Irritability. — All the movements and changes of movement 
referred to in §§ 583-589, occasioned by external exciting causes 
(stimuli), are manifestations of the irritability inherent in protoplasm. 


APPENDIX 


I, PHANEROGAMIC LABORATORY STUDIES! 


Laboratory outfit. — Each pupil needs a simple microscope. This 
may be an inexpensive lens, or combination of lenses, mounted over 
a glass stage, and supplied with light from below by a mirror. Dis- 
secting microscopes of this sort, of various degrees of excellence, are 
offered by dealers. (Bausch & Lomb, manufacturers, Rochester, N.Y.; 
Queen & Co., manufacturers, Philadelphia; Franklin Educational Com- 
pany, and L. E. Knott Apparatus Company, Boston; Cambridge 
Botanical Supply Company, Cambridge, Mass.; and others.) Those 
forms in which the lens is easily removed from the holder, so as to be 
used as a hand lens, have a decided advantage in examining material 
that is not readily manipulated on the stage. Lenses that screw into 
the holder, or frame, are not easily got out for hand use. Tue 
best that the school can afford in the way of a dissecting microsccpe 
is not too good. On the other hand, even a cheap lens, unmounted, 
will help one to learn much. 

The outfit for each pupil comprises also a pair of dissecting needlss 
(which may be homemade, from No. 10 cambric needles and pine 
handles) ; a well-sharpened knife or scalpel; and a pair of steel forceps 
with slender, roughened points. At hand should be a glass of water 
and a small bottle of iodine solution (see Exercise II., 2, p. 246). The 
laboratory should have glass slides and cover glasses, and one or two 
sharp razors, with means of keeping the latter in good cutting condition. 

The experiments call for various utensils which need not be men- 
tioned here. 

Notebooks should be of good size (about 8 x 10 inches), so bound as 
to lie flat when open on the table, and made of a good quality of 
paper. J. H. Schaffner, of Ohio State University (Columbus), has 
described (Jour. Appl. Micros., June, 1900) what appears to be a con- 
venient notebook. Covers, sheets for notes, and sheets for drawings 
are separate, of the same size, and punched alike. The whole is held 
together by shoestrings. Dr. Ganong also has designed a notebook. 
It may be had of the Cambridge Botanical Supply Company. The 
paper on which drawings are to be made should be a rag paper, at 


1For Cryptogamic studies, see II., p. 258, Additional implements are 
there described. 
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least as good as the grade known as ledger 17 x22 — 32. The J. L. 
Hammett Company (educational supply), Boston, can furnish books 
of this paper, 8x 10, 100 pages, with flexible covers, at 40 cents each, 
more or less, if ordered in lots. I mention this to give some notion 
of the probable cost of such books. 

The Laboratory Studies have been written with a view to the use 
of the dissecting microscope, or hand lens, solely. But it is evident 
that one or two compound microscopes may be the means of adding 
greatly to the interest of the pupils. Demonstrations of the minute 
structure of the higher plants, in the course of the study of the chap- 
ter on that subject, demand the compound instrument. How far one 
may profitably go into the study of cellular structure depends upon 
circumstances, such as the age of the pupils and the time at their dis- 
posal. Personally, I believe that, especially if the teacher has used 
the compound microscope much, he will be likely to underestimate 
the difficulties of gaining true impressions of the structure as it exists 
in three dimensions, from sections necessarily showing but one plane 
at a time. 

Material. — The material for study, when not named and described 
in the exercises themselves, is specified in the Appendix. 

Material in stock. — Dried and pressed specimens, supplementary to 
the laboratory and the text, should be mounted on stiff board of con- 
venient size. Herbarium paper is too flexible and too large for hand- 
ing around. The collecting instinct is strong, and the successive 
classes in botany may be called upon to build up such a collection as 
is desired, in the case of schools in or near the open country. Walu- 
able suggestions as to collecting and mounting illustrative material 
is given by Dr. Ganong in the « Teaching Botanist.” 

Material not dried may be preserved in formaline (formaldehyde) 
of 4%. As sold, this preservative is of 40%. It is cheaper, when 
dilute, than alcohol, but the fumes are disagreeable and harmful, so 
that material to be worked over should be well soaked and Sreed from 
Jormaline. Alcohol is the best preservative. Fifty per cent may be 
strong enough to keep material for general morphological work; but 
70% is better. 

Study and drawing. — The aim of laboratory work in botany is to 
Win an insight into the life of plants as revealed in structure, or as 
manifested by living plants under observation in the experiments. 
Structure is the record of past and present natural history. I¢ repays 
thoughtful consideration. The simple drawing of the material pre- 
sented is by no means an adequate method of dealing with it. It is 
common to see students draw assiduously and well, while passing on 
from one subject to the next, with little or no comprehension of the 
meaning of the forms. Tt is not unusual to see careful drawings, on 
which much time has heen put, which illustrate accidental, abnormal, 
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or inconsequential features merely. Such drawing is, of course, a 
waste of time. The corrective is such study of the material as will 
insure an understanding of its meaning before the drawing is begun. 
When the essential points have been grasped, they are fixed in the 
memory by drawing. - 

It is true that drawing is a help in studying objects; for the strict 
heed one must pay to their forms in order to represent them exactly 
leads to the discovery of facts that would otherwise escape notice. 
The work of the pencil serves as a score by which we keep account of 
the degree to which the eye has exhausted the details of the object. 
The practice of drawing thus acts as a means of increasing the power 
of attention to the manifold separable aspects of anything we wish to 
examine, — that is, the analytical power. Yet, in general, in order that 
the drawing may be done intelligently, a certain amount of prelimi- 
nary study is necessary. This requires time; but the time so spent 
is likely to be well employed. 

The attempt has been made in this book, by brief discussions pre- 
ceding the exercises and by suggestive questions, to direct the pupil’s 
mind toward the quarter where the most essential points are to be 
looked for in many cases. When questions are asked they are in- 
tended to be answered, sooner or later, in the written notes of study. 

For the record of laboratory work should consist of notes illustrated by 
properly labeled drawings. ‘The notes should be as full as is con- 
sistent with time limitations. 

In examining the material, even when the desired observations may 
be fairly well made with the naked eye, pupils should be reminded to 
make free use of the hand lens, or the microscope lens used as such. 
Very many things are thus rendered striking and memorable that 
otherwise would fail of making much impression. For example, the 
delicacy of the veining of the cotyledons of Ricinus in the embryo is 
far better seen by aid of the lens than with the eye alone, though the 
cotyledons themselves are well above the microscopic range. And 
this delicate veining suggests more forcibly than the mere external 
form of the embryo how highly organized and perfected the young 
plant already is. 

Drawings should be in outline with little or no shading as a rule. 
Every line should be distinct and definite, and represent an exact 
observation made upon the object. General impressions are not 
sought. Artistic “effects” are out of place in scientific drawings. 
Every part should be labelled. 

Experiments. — The best general manual of experiments in vege- 
table physiology is probably that of Detmer (“Practical Plant Physi- 
ology”), translated by Moor, published by The Macmillan Company, 
New York, 1898. List price, $3.00. From this source the teacher 
will gain ideas for additions to the experiments suggested in this 
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book; and, further, will there find clear and authoritative statements 
of physiological theory. The book is more than a manual of experi- 
mental procedure. : 

Experiments sometimes fail to convince the pupil of the truth 
which it is sought to illustrate. Doubts should not be put aside or 
left unsatisfied when it is possible that some further test— which, 
oftentimes, the pupil himself is able to suggest — may settle the ques- 
tion without recourse to the statements of the authorities. A little 
experimenting. along an original line, that is, a line original as far as 
the pupil is concerned, is often of very great value: it awakens and 
stimulates the scientific spirit strongly in some cases. 

Books of reference. — The following will be useful to the teacher 
who wishes to extend, by reading, a scanty knowledge of botany: 
“Gray’s Structural Botany ”; American Book Company, New York. 
“Goodale’s Physiological Botany”; American Book Company, New 
York. Strasburger (and others), “Text-book of Botany,” translated 
by Porter; The Macmillan Company, New York. 

This list might, of course, be indefinitely extended. 

Ganong’s “The Teaching Botanist” is a manual for the teacher, 
containing outlines of a course of study, pedagogical suggestions, 
a list of books of reference, ete., ete.; the book is highly recom- 
mended to teachers in secondary schools. Published by Macmillan, 
New York. 

Chapter I.— In approaching a series of studies on a given topic we 
may adopt either of two courses. First, we may, without delay or 
preliminary consideration, proceed to the actual study of the material, 
leaving all general views aside until the laboratory work has been 
completed and the summarization is to be made. Or, secondly, we 
may seek to gain at least some general idea of the direction and aim 
of our investigations before they are actually begun. If the teacher 
chooses the former method he will pass over the questions asked at the 
beginning of Chapter L., and will not necessarily emphasize the head- 
ings of the several exercises. If the second method is pursued, then 
the teacher will talk over the proposed work on the subject of seeds 
with the class before the first exercise. It will probably be found that 
amongst them the pupils already know a good deal of the natural his- 
tory of seeds. And this knowledge may be made the basis of inter- 
esting suggestions of study. There may be a doubt on the part of 
some pupils as to whether the seed has a complete plant in it. This 
may then be left for investigation. But all will doubtless admit that 
the seed contains at least the starting-point of a new plant, if no 
more. Assuming this, the idea of the resting state (see text on 
Seeds, Chapter IT.) may perhaps be hinted at. This conception, 
together with the idea of the feebleness of the young plantlet at the 
start as opposed to the dangers and difficulties that surround it, and 
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the need of rapid development, may suggest certain of the structural 
features which might be expected in the seed. Questions at least may 
be raised, growing out of the general conceptions already formed from 
incidental observation, which will unify and illuminate the whole 
series of studies on the seed. $ 

Because I have found that this second method, that of approaching 
laboratory work with an idea to work out, adds to interest and intel- 
ligent appreciation, I have prefaced the chapter with several questions 
which it is the aim of the exercises to answer. While the teacher 
may make use of them by requiring the pupils to read them in 
advance, it would be much better to draw from the class the princi- 
ples of the subject, using a recitation period for the purpose, and 
formulating some general scheme of work to cover the subject of 
seeds and their germination. Of course under the guidance of the 
teacher the resulting outline will assume the general form in which 
the laboratory studies have been cast by the writer, providing Chap- 
ter I. is to be used for laboratory directions to the pupil. 

I would suggest that, similarly, at the beginning of each of the 
chapters of laboratory studies, time enough be taken to gain an out- 
look over the whole of the field about to be entered. In the prepara- 
tory conferences interesting points may sometimes be introduced by 
illustrative material, even in cases where closer, more detailed stady 
is later to be given to similar material. 

Exercise I. —Castor Bean. Material from seedsmen. The Castor 
Bean should not be eaten, as it contains poisonous principles which 
may do harm. Let the seeds be boiled in water for five minutes for 
softening, after removing a little of the testa to allow the water to 
penetrate. — White Lupine. Lupinus albus, of the seedsmen. Soak 1 
day in water.—Indian Corn. The flat-fruited Southern or Western 
variety of Indian Corn, soaked for a day or two. For the sprouted 
condition sow in soil, damp sawdust, wet sphagnum, or between sheets 
of wet blotting paper, after soaking in water. Allow from a week to 
10 days. If the proper stage of development is reached before the 
class is ready for the study, keep the material back by placing in a 
cool room (above 32° Fahr.). “In estimating the time required to 
grow material for class use, one should remember that, in general, 
moderately high temperatures (70°-80°) accelerate, while low temper- 
atures retard, germination and growth. 

A teacher writes: ‘In the summer I boil some corn on the ear. I 
carefully remove the kernels and preserve them in about 60% alcohol. 
They can be used at any time.” 

In the directions for drawing, the numbers in parentheses indicate 
magnification in diameters. 

Exercise II.—1. Soak the Four-o’clock seeds 1 day. The Sun- 
flower and the Peanut are suggested as having large exalbuminous 
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seeds. The exalbuminous seed of the Norway Maple is interesting on 
account of the very small store of food in the embryo. The “grain ” 
of Indian Corn, the “seeds” of Four-o’clock and Sunflower, the “ pea- 
nut” (including shell), and the key of the Maple are fruits. This 
fact need not be brought forward, as the distinction between fruit and 
seed will be made plain in the chapter on fruit. In the case of the 
Peanut the question will arise, how much is a single seed? Refer to 
the like case of peas in a Pea pod.—2. The iodine used may be pre- 
pared by dissolving the crystals in alcohol, or, better, in a strong 
aqueous solution of iodide of potassium, which may be had from supply 
companies and probably from druggists. In testing for starch, if the 
iodine is too strong, the characteristic blue tint will be obscured. 
Use the reagent diluted. In the Castor Bean, Flax, and Cotton, a con- 
siderable part of the food takes the form of oil. In this connection it 
will be well to present facts concerning the uses of oily seeds, and of 
seeds in general. Or, better, the subject may be assigned, as a whole 
or in parts, to one or more pupils for special reports. In the Date, the 
reserve matter is in the form of “reserve cellulose.” 

A test for proteid matters in seeds may be made as follows: Crush 
the kernel of the given seed on a glass slide. Add a few drops of 
concentrated nitric acid, and allow to act for a few minutes. If pro. 
teid matter is present in quantity, a yellow or orange color appears, 
which becomes more intense after the acid has been washed off and 
strong ammonia water added. . Contrast the color reaction in the 
kernel of Sunflower seed with that in pulp of Potato, when treated 
with nitric acid and ammonia; also again when treated with iodine. 
The compound microscope may be used in tests with iodine, and for 
detection of oil. 

Exercise III.— Experiment 1. This may well be a demonstration 
largely prepared by the teacher. The Beans should be ready after 2 
days’ soaking. The department of physics or of chemistry will sup- 
ply some sort of simple hydrogen generator. One may be made of 
flask, cork, and glass tubing, in the way described by elementary 
chemistries. Fill the generator flask pretty well up with the acid 
solution, in order to have as little air in the generator as possible, 
(For the physiology of seeds and germination, see Goodale’s « Physi- 
ological Botany,” Ch. XV.) — Experiment 2. Several pupils may work 
together on such experiments as this. The gas given off by the 
sprouting Corn is the same as that from the human lungs, namely 
carbonic acid gas. Respiration is the same in both plants and ani- 
mals, as regards the intake (oxygen) and the exhaled product (carbon 
dioxide). (See “Respiration” Goodale, p. 367.) — Experiment 3. The 
thermometer used should be graduated in half degrees or finer; or, at 
least, the degree divisions should be long. Subdivisions of the spaces 
may with care be estimated down to tenths by the eye. Of course, the 
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rise of temperature found in this experiment is the direct result of the 
respiratory activity (oxidation) detected in Experiment 2. This ex- 
periment also is suitable for a group of three or four students. 

Exercise IV.— For pupils in groups. Of course this exercise may 
be extended somewhat, at the option of the teacher— perhaps as 
supplementary work for fast working and interested individuals. It 
is likely that several different temperatures may be obtained in differ- 
ent parts of the building. And if steam heat is used, it may be 
possible to arrange matters so that minimum, maximum, and optimum 
temperatures of germination can be approximately determined. 

Exercise V.— For the facts and theory of the response of growing 
parts to various external stimuli, see the text-books under Geotropism, 
Heliotropism, ete.; Goodale, pp. 392-396, Strasburger’s “'Text-book of 
Botany ” (Porter), 1898, pp. 251 et seq. 

Exercise VI. — Experiment 6. For an account of the green coloring 
matter (chlorophyll) see Goodale, pp. 286 et seq. It would be inter- 
esting to compare the behavior of Pine seedlings with those of com- 
mon garden plants in respect to the development of chlorophyll in 
darkness. It may take a month to get the pine started. 

When the results of the experiments on germination are in, the 
teacher will, of course, discuss the teachings of the experiments with 
the class, making them points of departure for the giving of a greater 
or less amount of related information. The time taken by the seeds 
mentioned to germinate and come to the various desired stages of 
development will depend on the temperature of the room. The fol- 
lowing data will give some idea of the time required. Squash, 1 inch 
deep, came up in 6 days in a warmish place. Onion, } in. deep, was 
looping up well in 9 days in warmth. White Lupine, 1} in. deep, came 
up in 7 days in a rather cool place. The plants were erect and had 
spread leaves in 14 days. Pea, 1 in. deep, was coming up freely in 6 
days. Morning Glory was up and had cotyledons spread in 5 days. 
The seeds may be sown at intervals during two weeks or so in boxes 
of soil or wet sphagnum. Several pots may be sown to show the 
manner in which the young plants come out of the eround. 

Supplementary Topics.—1. This will require the compound micro- 
scope.  Spiranthes cernua, or Maiden’s Tress, is markedly poly- 
embryonic. The embryos are produced without fertilization. (See 
Rhodora, December, 1900.) The embryos are seen at a glance, the seed- 
coats being transparent. Spiranthes cernua blooms in September and 
October. Mount seeds first in alcohol. —2. The Larch and Spruce 
seeds named germinate readily in 10 or 12 days. 

Chapter III. — Discuss the subject of winter buds. Some such line 
of thought as the following is suggested: Why do trees like the 
Maple, Elm, etc., lose their leaves in winter? (Two reasons, at least. 
For zerophytic conditions in winter, see p. 65.) When does preparation 
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for the new leaves, to replace the fallen ones, begin? Of what advan- 
tage would it be to have the new ones ready for unfolding at the first 
moment of warm spring weather? If leaf rudiments were formed in 
the fall, what arrangements would be made for their protection? A 
number of different devices for shielding the tender young leaves or 
leaf rudiments will probably come to mind. Later, in the laboratory, 
it will be seen whether in nature these devices have, in effect, been 
realized. A cursory examination of twigs bearing buds may be made 
in class at the time of this discussion. 

Exercise VII.—TIllustration 3. Alternatives are the Hobblebush 
(Viburnum lantanoides), V. Lantana, V. cotinifotium, V. furcatum, and 
the Butternut (Juglans cinerea). 

Exercise IX. — Illustration 2. “Dutchman’s Pipevine” (Aristolochia 
Sipho). 

Exercise X. may be a written exercise to be handed in. 

Exercise XI.— The development of buds is a very interesting subject 
for study. The chief difficulty is to get buds to grow well indoors. 
Many buds refuse to develop at all in the early winter, but make some 
growth later in the year. If the subject is taken up in the spring, 
material may be got from the trees, and cut branches may be forced. 
A damp atmosphere favors development. In March I have forced 
Lilac, Rose, and Am. Larch to unfold enough for study, in 8 days; 
Acer platanoides (Norway Maple) — excellent example of scale de- 
velopment—in about 20 days; and Buttonwood (Platanus occiden- 
talis) in 14 days. The latter gives a good illustration of the stipular 
nature of some bud scales, as its scales grow. 

Exercise XIII.— The White or Silver Maple and the Rock or Sugar 
Maple, both illustrate the superior development of the horizontal buds 
and branchlets. The material should be selected for the purpose. 
Sometimes the vertical shoots will be decidedly the stronger; such 
examples would be interesting. 

Chapter V. Exercise XIV.— The Shepherd’s Purse is a common 
weed, widely distributed, appearing very early in spring in yards and 
by roadsides. Its root is much better for general morphology than 
the fleshy roots of vegetables. Dandelion is fairly good. If root hairs 
do not show well, grow a few seeds of any kind in sand, and call 
especial attention to their manner of clinging to the sand, even when 
the plantlet is pulled up. 

Exercise XV.— The Trumpet Flower (Tecoma radicans) is best. 
English Ivy (Hedera Helix) may be used. 

Exercise KVI.— Sweet Potato is suggested. Carrot includes short- 
ened stem. Dahlia will serve. 

Supplementary Subjects. — 1, Material may probably be obtained 
from some greenhouse. The function of the roots is commonly mis- 
understood, Vapor of water is not condensed by them, except as dew. 
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(See Rhodora, March and April, 1900; American Gardening, March 17 
and 24, 1900.) —2. The material is best preserved in aleohol.—3. Many 
herbaceous, geophilous plants show contraction. Examples must be 
sought in the teacher’s own locality. — 4. Grow seedlings in barely 
moist sphagnum, in which saturated pieces of sponge are buried. 
First sprout the seeds in water. Place them above and at one side of 
the sponge or sponges, at varying distances and in different directions. 
This experiment is suggested by Dr. R. H. True. —5. With a fine 
brush and India ink mark across the tip of the growing primary root 
of a lately sprouted Bean, at intervals of 1 mm., for a distance of 
1.5cem. Put the seedling into a thistle tube, or glass funnel, with the 
root running down into the tube. Over it place wet cotton, and cover 
the top of thistle tube or funnel. Rest this apparatus in the mouth of 
a jar or other receptacle containing a little water, the supporting jar 
or bottle to be closed after the tube or funnel is admitted, so that the 
water will not be lost by evaporation. In 24 hours, note the region 
where elongation has taken place: measure the spaces. Repeat this 
observation after 24 hours more.—6. Place a young Tropeolum 
plant under a bell jar, and leave for a day or two in a fairly warm 
place. Drops of sap are seen on the margin of the leaf. These are 
forced up by “root pressure.” (See Goodale, pp. 264-268, also 
Chapter XVIII. of this book.) 

Chapter VII. Exercise XVIII. — Balsam (Jmpatiens) is better than 
Begonia, though the latter is commoner in cultivation. Young shoots 
of the Pipevine (Aristolochia Sipho) may be got at the proper season 
and preserved for use. The Asparagus meant is the garden species, 
the young shoots of which may be had from the market and preserved. 
Indian Corn is equally good, or better. Permanently mounted cross 
sections of both stems may be used. If the pupils cut their own, the 
scalpels must be very sharp, and should be wet when cutting. 

Exercise XIX.— This exercise may be omitted at the discretion of 
the teacher. If taken, the block of wood may be of Oak, about 1} inch 
in each dimension, cut so that two faces are at right angles to the 
grain, two are vertical-radial, and two vertical-tangential in the tree. 
The surfaces should be accurately cut in the given planes, and 
smoothly finished. 

Exercise XX.— The Balsam is the best stem for this exercise ; it 
may be had from greenhouses, or grown in the schoolroom from seed. 
Other growing plants may be used. A solution of red ink may be 
used, but is inferior to eosin (from supply companies). One ounce 
eosin will color three quarts of water. 

Exercise XXI.— Experiment 9. The more freely the plant used is 
growing, the better for this experiment. “ Nasturtium” = Tropeolum. 
On geotropism see Goodale and Strasburger, as before cited. — 
Experiment 10. Other growing flower scapes may be found. The 
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Dandelion will answer, if young. Shepherd’s Purse I have found 
especially sensitive to light. Discuss geotropism and heliotropism 
with class after these experiments. 

Exercise XXII. — Illustration 1. Grass rhizomes will do. Iris is ex- 
cellent, as it shows how the plant is propagated by lateral as well as ter- 
minal buds. Useful examples of rhizomes will be found in any piece of 
woods, under or in the leaf mold. Subterranean stems (Uvularia, 
Smilacina, Polygonatum, Sanguinaria, etc.) are particularly interesting. 
Keep in alcohol, rather than dry. For comparison with rhizomes intro- 
duce such a caudex as Plantain. Also subterranean things like Trillium, 
Jack-in-the-pulpit (beware of tasting).— Potato tuber. Artichoke 
(from seedsmen or the market) may be substituted with advantage. 
New potatoes from the garden have scales; others may not have. — 
Houseleek. May be ordered several months in advance from com- 
mercial growers. As an alternative, Strawberry (pressed or alco- 
holic) is suggested. — Asparagus. From florists: the large decorative 
species known as Asparagus Sprengeri is the best.— Crocus. From 
seedsmen, at about 1 cent each. Gladiolus and Montbretia are as 
good but cost about 2 cents each. — Flowering Quince. The common 
Thorn, or the Honey Locust (Gleditschia) may be used. — Boston 
Ivy. Or the Grape; in which case the tendrils coil, without disks. 
The Virginia Creeper (Ampelopsis quinquefolia) is figured in the text; 
otherwise it would do for the present study. In all these cases the 
tendril is, originally, the termination of the-main stem, but is finally 
turned aside by the growth of a lateral bud, which carries on the 
growth of the vine. The effect is to make the tendril seem to spring 
laterally, from opposite a leaf. The twisting of tendrils involves an 
interesting question. (See the text.) W hy the double twist, often 
seen? Hold both ends of a string fast then twist it by rolling at its 
middle; is the twist of entire string single or double? 

Chapter IX. Exercise XXIII. — Experiment 11. Tropeolum is meant. 
Several pupils may work together. Chlorophyll is extracted more 
rapidly by alcohol in a testtube immersed in hot water. Then, to 
swell starch grains, boil the bleached leaf in water. For carbon 
assimilation, or photosynthesis, see Goodale, Ch. X., also the con- 
cluding chapter in this book. For the liberation of oxygen as a 
measure of assimilation, and directions for a most valuable experi- 
ment (easy to perform if material is available), see Goodale, p. 305. 

Tn connection with the given experiments on assimilation in the 
leaf, the observation of starch may be made if compound microscopes 
are to be had. Use starch from potato, and perhaps from the pea 
also. Starch being insoluble in water, the question arises how the 
food which takes the form of starch can pass from one part of the 
Plant to another through the membranes of the plant body. (See 
Digestion, § 560.) Observe digestion with the compound microscope. 
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Use potato starch. Apply a solution of 4 teaspoonful diastase (drug- 
gists or supply companies) in 1 teaspoonful water —a few drops on a 
‘slide. Observe, after 15 minutes, the erosion and disintegration of 
many of the grains. . 

Experiment 12. Respiration takes place in all living members of 
the plant. (See the final chapter of the text, this book.) — Experi- 
ment 13. A Geranium (Pelargonium), a Sunflower seedling, or a 
Fuchsia, is easily got. The experiments on transpiration (which sub- 
ject see in Goodale, Strasburger, and this book) are easily extended, 
so as to test the effect of a number of conditions. (See Ganong for 
further suggestions.) Convenient balances are the “Harvard trip 
scales” (apparatus dealers). The sheet rubber is a grade or two 
heavier than that used by dentists. 

Experiments 13, 14, 15, and 16 are all on the same activity of the 
leaf, transpiration. It will be well to have only one or two prepara- 
tions of each experiment, and have all the experiments going on at 
once, prepared simultaneously by different groups of pupils. The 
essential features of manipulation are seen at sight, and the results 
are obvious, so that the whole class may take notes from apparatus 
prepared by two or three pupils solely. The impogtance of transpira- 
ticn in drawing water from the soil, and with water the nutrient 
soil salts, should be discussed when the results are all in. Stomatal 
reculation may be brought up in connection with the results of Ex- 
periments 15 and 16, in which it is seen that the vapor escapes from 
the under surface largely. — Experiment 17. Young potted Trope- 
olums, a month or two old. On heliotropism, or turning occasioned 
by light, see Goodale, p. 392, or Strasburger, p. 251. The chapter on 
physiology, in this book, may be referred to.— Experiment 18. Seed- 
lings of Mimosa pudica may be grown to suitable size in 3 or 4 weeks. 
Seeds from seedsmen. Oxalis seeds also from seedsmen, or plants 
from growers. On “sleep” movements, see Goodale, p. 409, and 
Strasburger, p. 270. The irritability of plants is a most interesting 
subject of study. 

Exercise XXIV.— Of greenhouse material, Hibiscus or Abutilon is 
very good for all points in this exercise. Geranium (Pelargonium) 
and German Ivy (Senecio scandens) have stipules. The veining does 
not show so well. Of outdoor things, Apple and Quince have stipules. 
Selections of the best leaves to illustrate types of venation, compound- 
ing, ete., should be made in the summer, and the leaves pressed. But 
for Exercise XXIV. fresh material is needed. 

Exercises XXVI. and XXVII.— The assortment of leaves given the 
pupil will include parallel- and net-veined examples; and of the latter, 
some pinnate, some palmate. Several examples of each category 
should be provided. Let some be lobed, divided, ete., so as to suggest 
the origin of compounding. Pinnately lobed, palmately lobed forms, 
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etc., suggest corresponding compound forms. This is meant to be an 
exercise in systematic grouping on lines of possible evolution of leaf 
forms. Can transitional forms between pinnate and palmate be 
found? The material will be selected by the teacher from the flora 
of the particular locality. 

Exercise XXVIII.— Onion. Onion “sets” from the seedsman; 
inexpensive.— Acacia. This is interesting in connection with the 
natural conditions under which the phyllodineous Acacias grow. 
Pressed material may be used, derived, of course, from some green- 
house. Phyllodia with leaflets may be found on some species, even in 
the adult condition (e.g. A. melanozylon). See phyllodes, Ch. X. 

Chapter X. The special uses of the leaf, treated in §§ 146-153, 
may with great advantage be illustrated by living material. Seeds 
of Cobea macrostemma may be bought and the plant raised in the 
schoolroom, if the temperature is favorable. Drosera binata may 
perhaps be obtained from florists or from a botanic garden. D. 
rotundifolia rests in winter. A Wardian case will keep Droseras, 
Sarracenias, and Dionzas in good condition for observation. 

Chapter XI. Exercises XXIX-XXXII.— Scilla siberica is good for 
these exercises. Oyder in the fall, for spring use, from florists. Cost 
small. Tulips can be had from Christmas onward. At wholesale 
from commercial growers they cost about 2 cents each, though more at 
times. Hyacinths, not so good, 5-10 cents a spike, November to May. 
The above are mentioned as available for city schools. Scilla is common 
everywhere in gardens in early spring. Bulbs, $1 per 100. Of wild 
material for the first flower studied, Dogtooth Violet (Erythronium) 
and Trillium are also good. The Liliacee, in general, are excellent. 

Exercise XXXIII.— The principles of anthotaxy had best be taken 
up in the course of the general study of the flower, for the sake of 
economy of material, rather than as the subject of a separate study. 
For the benefit of city schools, some information as to kinds, prices, 
ete., of flowers may be proffered. Azaleas, Christmas to Easter, cheap. 
Swainsonia (leguminous, racemose), all year, 50 cents dozen spikes. 
Candytuft (cruciferous, racemose), all year, 25 cents dozen spikes. 
Nasturtium, all year, 25 cents dozen. Begonia (cymose, unisexual), 
any time, cheap. Primula, 25 cents pot. Bouvardia (umbellate), 25 
cents dozen heads, all year. Crassula quadrifida, compound ecymose. 
Oxalis, good, cymose. Eupatorium, Stevia, and Chrysanthemum Srute- 
scens, composite heads. The above are suggested in case winter 
material must be used. Buy of wholesale dealers, or growers. 

Exercise XXXIV. — The material must be gathered at the flowering 
season of the tree chosen (Larch, Spruce, Fir, Pine), in spring, and 
preserved in alcohol, unless used at once. The fresh, fertile cone 
(here for convenience called a “flower,” but also spoken of as an 
inflorescence) is very beautiful in form and color. 
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Further work on the flower will be directed toward illustration of 
the principles of floral structure and biology, given in the following 
chapter of text. The extent and exact character of this study are left 
to the discretion of the teacher in view of the material obtainable. 

Systematic Botany.— With regard to the sttdy of Systematic 
Botany, when this forms a part of the school course, the following 
suggestions may prove helpful. j 

In many schools it has been the custom to require each pupil to ~ 
determine or ‘analyze’ a certain number of plants, perhaps a hun- 
dred or more. While this exercise has value, it may be doubted 
whether the pupil ordinarily receives from it information or training 
commensurate with the time it requires. Through the recognition in 
recent years of a greater and greater number of species the accurate 
identification of plants has become a matter so technical as to require 
a degree of attention and precision rarely possessed by elementary 
pupils. Nevertheless, the teacher should spare no effort to impart by 
direct instruction or incidental suggestions as clear an idea as possible 
of the general classification and relationships of the plants studied in 
the laboratory. Experience shows that pupils grasp without difficulty 
the more obvious features which distinguish the larger families. Thus 
it requires but a few moments to show that nearly all grasslike plants 
may be divided into three great families, the true grasses with round 
stems and split leaf sheaths, the sedges with triangular stems, and the 
rushes with regular 6-parted flowers. Copious illustrative material 
(readily obtained even by city teachers) should be given to the pupils 
to exercise their discriminative powers after or during any such instruc- 
tion as this. Similarly, it requires but a few moments to show how 
most of the remaining monocotyledons may be divided into Liliacee 
with superior ovary and six stamens, Amaryllidacee with inferior ovary 
and six stamens, Iridacee with inferior ovary and three stamens, and 
Orchidacee with inferior ovary and one or two stamens. In like 
manner the leading families of dicotyledons will be found to possess 
such characteristic features as the peculiar inflorescence of the Umbel- 
lifere, the dense heads of the Composite, the square stems, opposite 
leaves, and aromatic qualities of the Labiate, or sheathing stipules of 
the Polygonacee. Indeed a very few exercises, in which the pupil is 
encouraged to sort for himself, along such simple lines as these, great 
piles of mixed flowering plants (including the commonest dooryard 
weeds), will enable him to determine at sight the twelve to twenty 
more important families, which include four fifths of the flowering 
plants he is likely to meet in after life. A similar discrimination of 
plants in fields and woods should, whenever practicable, supplement 
laboratory exercises. The pupil will, naturally, make many mistakes 
at first, being inclined, perhaps, to place a Potentilla in the Ranun- 
eulacee, a Datura in the Convolvulacee, or even a clover in the Com- 
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posite; but such errors may be turned to good account by a tactful : 


teacher, since they lead very naturally to the consideration of impor- 
tant floral differences. 

When a general knowledge of plant families has been obtained, 
the pupil’s attention may well be directed to such large and well- 
marked genera as Lilium, Ranunculus, Delphinium, Lepidium, 
Prunus, and the like, and he should be led to contrast these with 
others of the same families. Similarly, species of two or three simple 
genera should be considered as such. 

After this introduction to classification, the use of keys and the 
manual will be readily grasped by pupils who are to pursue the sub- 
ject further, and it may be suggested to teachers that greater enthu- 
siasm in the study of local flora can be stimulated if the subject is 
optional than if it is made obligatory. Special care should be exer- 
cised to direct the attention of the pupil to those plants which, owing 
to their inconspicuous flowers, are likely to be overlooked or thought 
too difficult for study. Many small flowers, such as those of Mollugo, 
Acer, Galium, etc., will be found relatively simple and instructive, while 
those of the far more showy Fringed Polygala, Lady’s Slipper, Canna, 
and the like, are, from their irregularity, perplexing and discouraging 
to the beginner. The successful examination of the flower of a plan- 
tain, rush, or grass, obtained in the neighborhood of the schoolhouse 
will train the pupil’s powers of observation far more effectively than 
the dissection of many showy greenhouse flowers. 

The teacher’s success in this work will be in a general way pro- 
portionate to his own knowledge of plants, their names, and relation- 
ships. He is, therefore, urged to acquaint himself so far as possible 
with the plants of his region by the use of the manual. While a 
knowledge of his local flora will help him greatly, an ignorance of the 
names and affinities of common plants will expose him to frequent 
mortifying experiences when questioned by his pupils and others. 

The importance of a school herbarium, even if it be small and 
comprise but a few hundred of the commonest plants, can scarcely be 
overestimated. Explicit directions for the collecting, labeling, and 
caring for the herbarium specimens will be found in Gray’s “Strue- 
tural Botany,” pp. 370-381, or W. W. Bailey’s « Botanizing ” (Preston 
& Rounds Co., Providence). Until the teacher has gained some ex- 
perience in identifying species, he will do well to send to some large 
botanical establishment for determination, duplicates of such plants 
as he is placing in the herbarium. There are several botanical estab- 
lishments (for example the Gray Herbarium of Harvard University, 
Cambridge, Mass.) where well-prepared dried specimens of native 
plants will ordinarily be identified free of charge, provided the speci- 
an may be retained. Each specimen must show, in the case of small 

pecies, the whole plant, of larger ones, 10 or 12 inches of stem hearing 
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leaves and flowers or fruit. Kach must also be accompanied by a label 
stating the place and date of collection and the name of the collector. 
The labels should, furthermore, bear distinctive numbers by means of 
which the specialist, who examines the specimens, can report to the 
teacher their scientific names in such a manner that they can be readily 
applied to the duplicating specimens which the teacher has retained 
under the same numbers. 

Chapter XIII. — Fruits make most interesting material for compara- 
tive studies. Preface the laboratory work by a classroom discussion. 

Exercise XXXV.— Wild Indigo. Any leguminous pod is suitable. 
Wild Indigo (Baptisia tinctoria) is common on dry, sandy soil. Even 
Pea pods and Bean pods will do. <A teacher offers the following sug- 
gestion. “By collecting pods just as they are about to open, and 
preserving in formaline, one may keep them indefinitely. When the 
class is ready for the study of seed dispersal, the pods may be taken 
from the liquid, when they will open just as naturally as in the fall.” 
— Violet. Alcoholic material, if fruit is out of season. — Checkerberry. 
The fleshy part is calyx and receptacle. — Rose Hip. The cup is hol- 
lowed receptacle. The “seeds” are the several achenes. 

Exercise XXXVI.— Outgrowth of the Testa. Put the Milkweed 
and Trumpet Creeper seeds in glass “sample” tubes or small vials, 
and seal them up for class study. 

Exercise XXXVII. — Illustration 1. Staphylea. — Illustration 2. 
Rumer crispus, though any Rumex will do.—TIlustration 3. Bidens, 
known as “ Beggar’s Ticks.” The subject of this exercise is one that 
may well be studied further, either in the laboratory from materials 
which the fields supply in greatest variety, or in the field itself. 

If the course in botany begins in the fall and extends throughout 
the year, the fruits studied in the field, or at least collected for study 
by the pupils, will in an interesting way introduce the work on seeds. 
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I. CRYPTOGAMIC LABORATORY STUDIES 


The following additional utensils and reagents will be needed : — 

Compound microscopes. — Many of the studies in Cryptogams may — 
be profitably carried out with good hand lenses, supplemented by the 
figures of the descriptive text. But compound instruments will, of 
course, be provided when possible. Even a single instrument will be 
a great gain. The aim should be to have one for each pupil in the 
laboratory division. The following makes are recommended as trust- 
worthy; there are others: Bausch & Lomb (Rochester, N. Y., New 
York, Chicago) ; Leitz (William Krafft, 411 West 59th St., New York) ; 
Reichert (Richards & Co., 46 Park Place, New York); Zeiss (of 
dealers, e.g. Franklin Educational Co., Boston, and Eimer & Amend, 
New York). 

Two eye pieces (2-inch and 1-inch) and two objectives (3 and } inch), 
with double nose piece, should be had, at least. For many details in the 
arrangement of the laboratory and equipment, the teacher should see 
some laboratory where these matters have been worked out. For the 
theory and use of the microscope, see “The Microscope,” Gage, Com- 
stock Pub. Co., Ithaca, N. Y. Practical rules for pupils are given by 
Peabody (see under Bacteria, p. 257). 

Razors, flat on one side, are needed if pupils make sections them- 
selves; together with strops for sharpening (get a barber to hone 
razors), pith for holding objects sectioned, and cheap camel’s-hair 
brushes for removing sections from razor to slide. 

Alcohol (commercial, diluted one half) may be kept on the table in 
2-ounce bottles with pipettes fitted into the corks. Bottles for potash, 
glycerine, and iodine, are made with ground glass stoppers drawn out 
into droppers (1-ounce “ dropping bottles” of dealers), for 15-20 cents 
each. Put two 1-inch pieces of stick potash into bottle, and fill up 
with water. Use glycerine one third strength, and tinge with eosin. 
Prepare aqueous iodine as before directed (with KT). 

Plants for study. — Material may be bought of supply companies 
(Cambridge Botanical Supply Co., Cambridge, Mass.; Geo. M. Gray, 
Wood’s Holl, Mass.; Ithaca Botanical Supply Co., Ithacas:N. Y.). 
Slides may be bought of dealers in microscopical accessories. Material 
collected by the teacher is best preserved in 70% aleohol. When the 
habitats of plants recommended for study are not mentioned in the 
descriptive text, they are given below, together with the times for col- 
lecting, the dates given being applicable to New England. 

Books. — Strasburger’s text-book will give the main facts on 
Cryptogams. Bennett and Murray’s “Handbook of Cryptogamic 
Botany ” (Longmans, Green & Co., New York, $5.00) gives fuller de- 
tails. On Alga, see George Murray’s “Introduction to the Study of 
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Seaweeds.” For a full treatment of Fungi, see De Bary’s “ Compara- 
_ tive Morphology and Biology of the Fungi, Mycetozoa, and Bacteria” 
(Clarendon Press, 1887). For names of many common fleshy Fungi, 
refer to W. H. Gibson’s “Our Edible Toadstools and Mushrooms ” 
(Harper Bros.) ; for Lichens, to Schneider’s “ Guide to the Licheus ” 
(Bradlee Whidden, Boston); for Mosses, to A. J. Grout’s “ Mosses 
with a Hand Lens” (Grout, 360 Lenox Road, Brooklyn, N. Y.); for 
Ferns, Lycopodiums, ete., Gray’s “ Manual.” 

346. Nostoc. — Alternative, Oscillatoria, found on surface of mud 
where covered with (especially foul) water, also on the surface of 
pools, also as a slippery coating on rocks in rapidly flowing streams. 
Easier to find than Nostoc. The former (as well as Nostoc) often in 
greenhouses. It isan open question whether the cell or the chain is 
the “ individual.” 

347. Pleurococcus. — See descriptive text. 

348. Spirogyra. —Conjugating material may be sought in late April 
and May. Examine with the lens floating masses turning yellowish. — 
The cells treated with glycerine are plasmolyzed, when the protoplasmic 
contents is driven away from the walls. Emphasize the separability 
of wall and protoplasm. 

352. Vaucheria.— On pots in greenhouses. It is said that material 
showing both kinds of reproduction mentioned in text, may be 
obtained by throwing mats of the plant into jars half full of water 
about six weeks before use, and placing the jar in strong light. 

355. Ectocarpus. — Sporangia may be found intercalated in the fila- 
ments, as well as at the ends of branches. Gametangia = pleurilocular 
sporangia. 

356. Rockweed (/’ucus).— Abundant on rocks between tide marks; 
in “fruit” more or less throughout the year. At its best, perhaps, in 
summer and autumn. Break open the fruiting portions and examine 
with hand lens.— Wet the razor with alcohol. Make many sections 
before removing any from razor, then, on the slide, select the thinnest 
for study. 

359. Polysiphonia may be found epiphytic on Ascophyllum. The 
latter is the dark (almost black) Rockweed, with thick narrow fronds 
withoug. midrib, in which are elongated, bean-shaped bladders. In 
buying Polysiphonia specify tetraspores. 

361. Nemalion.— The fronds are made up of essentially independent 
filaments.— Batrachospermum may be used as alternative. It grows 
on stones in running brooks. The carpogonia and antheridia are 
found early in the season (April). 

362. Bacteria. — This subject is of the highest practical importance, 
and, if possible, should be treated with considerable fullness. Dwell 
on the relation of cleanliness, in household and person, to health. 
The laboratory studies should, if possible, be extended in some such 
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lines as those drawn by J. E. Peabody in “Laboratory Exercises in 
Anatomy and Physiology” (Holt & Co., New York; 60 cents). The 
study of Bacteria given by Peabody is highly to be recommended. By 
all means see also Journal of Applied Microscopy for February, 189 
(Vol. IV., p. 1164). ; 

363. Yeast. — Use fresh yeast cake. 

366. Rhizopus.— Use fresh, moist bread. Let each pupil place a 
piece 1 inch square or so on the bottom of a plain tumbler, or, better, 
a small crystallizing dish, covering to keep moist, two or three days in 
advance of use. — For zygospores — hard to get in Khizopus — Sporo- 
dinia may be used. It is found growing as yellowish, smoky tufts of 
mold on fleshy fungi in woods. Zygospores may be found on the 
under side of the pileus of the fleshy fungus. Preserve in alcohol. 

369. Saprolegniacee.— Allow from four days to a week, according 
to temperature, for the molds to develop. Or, better, throw in some 
of the killed seedlings (Tomato, or other small things) and insects on 
several successive days, beginning a week in advance of use. Zodspo- 
rangia are more abundant on young material. The zoéspores swim 
away at once in some species, and will not be found near by in a. 
quiescent state. 

372. Peziza, on logs and sticks in woods in summer. 

375. Microsphera alni, in late summer and in September. Press » 
the leaves. Uncinula, another fungus of the same group, is common 
on Willow leaves; another form is on the under side of Horse-chestnut 
leaves (August, September). — The asci are essentially like those of 
Peziza. 

377- Toadstool. — Fresh horse dung in bowls, under cake covers (to 
keep moist), will give Coprinus in about two weeks. Make several 
lots to be sure of material. Various molds will come up before 
Coprinus. Wash these down by sprinkling with water after a week. 
Take the young heads of Coprinus before they open out, in order to 
section across gills. Or get other material in summer and keep in 
alcohol. 

379. Lichen. — Physcia stellaris, or any expanded form found on tree 
trunks. For comparison of habit show such a form as Cladonia 
cristatella, common in pastures, distinguished by bright scarlet apo- 
thecia. If time and microscopes permit, study the structure of the 
thallus further. What are the “green bodies,” and what is the nature 
of the other elements? 

381. Marchantia. — In fruit (spores) in early summer. Lunularia, 
known by its crescent-shaped cupules, will serve for the living habit 
and the gemme of this kind of Liverwort. It is common in green- 
houses. 

386. Moss. — Polytrichum commune may be found in good condition 
(sex organs) in May. The fertile shoots are known by the flowerlike 
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arrangement of the leaves at the summit. The sporogonia are mature 
later. Preserve in alcohol, if necessary. Other mosses (e.g. Mnium) 
will serve. The protonema may be found in greenhouses and on soil 
where moss is growing. 

390. Fern. — Prothallia are easiest got in greenhouses. They may 
best be grown (by the florist) on potsherds. The smaller prothallia 
are likely to have antheridia alone. For the spores, use preferably 
some Aspidium, taken when the sori are youngish. If necessary 
preserve this material in alcohol. In the Maidenhair Fern the sori 
are covered by the recurved leaf margin — not an indusium. — If 
smallish prothallia, which have not been wet for some time, are placed 
in a drop of water on a slide, the aniherozoids are likely to be seen; 
use a low power of the compound microscope. 

396. Selaginella, from greenhouses, in fruit in early spring (some 
species at other times). S. rupestris is found in dry situations (as 
bare hilltops) at the edge of ledges in poor soil. It looks at a 
distance like a stiff, coarse moss. 

400. Lycopodium is the “ground pine” used for Christmas decora- 
tions. In fruit in late summer. 

402. Equisetum arvense is common on railroad banks, the fertile 
shoots appearing in early May, the vegetative shoots later. 
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Abortive. Imperfectly developed. 128. 

Absorption, by root, 232; selective, 232. 

Acaulescent. Stemless, or apparently so. 56. 

Accumbent (cotyledon). Having the edges 
against the radicle. 

Achene. A small, dry, hard, 1-celled, 1- 
seeded, indehiscent fruit. 149. 

Acicular, Slender, needle-shaped. 

Actinomorphic, 128. 

Aculeate. Prickly, beset with prickles. 

Acuminate. Tapering at the end. 94. 

Acute. Terminating in a sharp or well-de- 
fined angle. 94. 

Adaptation, types of, 64. 

Adnate. United, as the inferior ovary with 
the calyx tube. Adnate anther, one at- 
tached for its whole length to the inner or 
outer face of the filament. 135. 

Adnation, 115. 

Adventive. Recently or imperfectly natural- 
ized. 

AMstivation. Arrangement of parts of peri- 
anthin bud. 188. 

Alate. Winged, 

Albumen, 18. 

Albuminous seeds, 18. 

Albuminous substances, formation of,,286. 

Algz, blue-green, 170; brown, 177; green, 
171; red, 180; unicellular, 157. 

Alternate. Not opposite to each other, as se- 
pals and petals, or as leaves on stem. 90. 

Alternation of generations, 207. 

Alveolate. Honeycombed; haying angular 
depressions separated by thin partitions. 
Ament. A catkin, or peculiar scaly unisexual 

spike. 141. 

Amphitropous (ovule or seed). Halfinverted 
and straight, with the hilum lateral. 188. 

Amplexicaul. Clasping the stem. 

Anastomosing. Connecting by cross veins 
and forming a network. 

Anatomy of phanerogams (ch. xvii.), 212. 

Anatropous (ovule). Inverted and straight, 
with micropyle next the hilum. 188. 

Andreecium, 109. 

Androgynous (inflorescence). Composed of 
both staminate and pistillate flowers. 

Angiospermous. Having seeds borne within 
a pericarp. 

Angiosperms, 107. 

Annual. Of only one year’s duration. 

Anther, 108. 

Antheridial tubes, 189. 

Antheridium, 176, 179, 203. 

Antherozoids, 176, 178, 179, 200, 206. 

Anthesis. Time of expansion of a flower. 


44, 


Apetalous. Without petals. 129. 

Apiculate. Ending in a short, pointed tip. _ 

Apothecium, 190. 

Arachnoid. Cobwebby ; of slender entangled 
hairs. 

Archegonium, 201, 203, 206. 

Arcuate. Moderately curved. 

Areolate. Marked out into small spaces; 
reticulate. 

Aril, 152, Arilate, haying an aril. 

Aristate. Having an awn, or slender, bristle- 
like termination. 94. 

Articulate. Jointed; having a node or joint, 

Ascent of sap, 233. 

Ascomycetes, 190. 

Ascus, 190, 191. 

Aspergillus, 192. 

Assimilation, 234; carbon, 72; (Exp. 11), 
66. 

Assurgent. Ascending. 

Attenuate. Slenderly tapering; becoming 
very narrow. YT 

Auriculate. Having an ear-shaped append- 
age. 93. 

Awl-shaped. Narrowed upward from the 
base to a slender or rigid point. 

Awn. A bristle-shaped appendage. 

Axil, 29. 

Axile placentation, 105. 

Axillary. Situated in an axil. 29. 


Baceate. Berrylike; pulpy throughout. 

Bacteria, 160, 184; practical study, 256. 

Barbed. Furnished with rigid points or 
bristles, usually reflexed like the barb ef 
a fishhook. 

Barbellate. Finely barbed. 

Bark, anatomy of, 225; falling of old layers, 
226. 

Basidiomycetes, 163, 194. 

Basidium, 195. 

Bast fibers, 219. 

Batrachospermum, 180. 

Berry, 149. 

Bidentate. Two-toothed. 

Biennial. Oftwo years’ duration. 45. 

Bifid. Two-cleft. 

Big Trees, 65. 

Bilabiate. Two-lipped. 

Bilocellate. Having two secondary cells. 

Biloculate. Two-celled. 

Bladderwort, 89. 

Blade, 73. 

Blue-green Algew, 170. 

Books of reference, 244, 255. 

Bract. A more or less modified leaf sub- 


261 


262 INDEX AND GLOSSARY 


tending a flower, or belonging to an in- 
florescence. 126, 140. 

Bracteate. Having bracts. 

Bracteolate. Having bractlets. 

Bractlets. Secondary bracts, as on a pedicel 
of a flower. 

Bread Mold, 160, 168, 

Brown Alg, 158. 

Bryophytes, 198. 

Buds, accessory, 29; adventitious, 83; ax- 
illary, 29; comparative vigor, 26; discus- 
sion introducing study of, 247; dormant 
condition, 30; general structure, 23 ; grow- 
ing, 27; laboratory studies, 23 ; Jatent, 32; 
mixed, 30; naked, 31 ; nondevelopment, 25, 
82; protection, 27, 28, 31; time taken to 
unfold, 248; unfolding, 25; winter, 29. 

Bulb, 60. 

Bulbiferous. Bearing bulbs. 

Bulblets, 58. 


Caduceous. Falling off early. 

Calcarate, Produced into, or having, a spur. 

Calcium oxaiate, 217. 

Callus, <A hard protuberance, or callosity, 

Calyculate. Having bracts around calyx, imi- 
tating an outer calyx. 

Calyptra, 208. 

Calyx, 100, 110. 

Cambium, 222; of cork, 225. 

Campanulate. Bell-shaped; cup-shaped ; 
with a broad base. 182, 

Campylotropous (ovule or seed). So curved 
as to bring apex and base nearly together. 
138, 

Canaliculate. Longitudinally channeled. 

Canescent. Hoary, with gray pubescence. 

Capitate. Shaped like a head; collected into 
a head or dense cluster, 

Capsule. A dry, dehiscent fruit composed of 
more than one carpel. 151. 

Carbon assimilation, 284, 

Carbon dioxide, source of, 234, 

Carinate. Havingakeelora projecting longi- 
tudinal medial line on the lower surface. 
Carpel. A simple pistil, or one member of a 

compound pistil. 104. 

Carpogonium, 181. 

Carpospore, 182. 

Caruncle, 152, 

Carunculate. Having a caruncle, 

Caryopsis. A grain, as of grasses; a seed- 
like fruit with a thin pericarp adnate to the 
contained seed, 150. 

Catkin. Anament. 141, 

Caudate. Having a slender taillike appendage. 

Caudex. The persistent base of an otherwise 
annual herbaceous stem. 

Caulescent. Having a manifest stem. 

Caulicle, 17, 

Canline. Belonging to the stem. 

Cell, 212; changes in shape, 218; of ovary, 


105; of stamens, 136: t¢ ical, 17 
Cell fusion, 220, Pel 


Cell sap, 216, 


Cellular structure of plants, 116. 

Cellulose, 218, 

Cell wall, 217. 

Cespitose. Growing in tufts; forming mats 
or turf. : 

Chaff. A small, thin scale or bract, becoming 
dry and membranous. 

Chaffy. Having or resembling chaff. 

Chaloza, 137, 153. 

Chlorophyll, 23, 72. 

Chlorophyll granules, 215, 

Chloroplastids, 215. 

Chromatophore, 173. 

Cilium, 172. 

Oiliate. Marginally fringed with hairs. 

Ciliolate. Minutely ciliate. 

Cinereous. Ash color. 

Circinate. Coiled from the top downward, as 
the young frond ofa fern. 

Circumscissile. Dehiscing by aregular trans- 
verse circular line of division. 

Clavaria, 195. 

Clavate. Club-shaped; gradually thickened 
upward. 

Claw, 132. 

Cleistogamous. Fertilized in the bud, with- 
out the opening of the flower. 119. 

Cleft. Cut about to the middle. 95, 

Climbers, 53. 

Club Moss, 167. 

Coalescence. The union of parts or organs 
of the same kind. 114. 

Cochleate. Spiral like a snail shell. 

Collenchyma, 219. 

Columella. The persistent axis of some 
capsules, spore cases, etc. 

Coma, A tuft ofhairs. 152. 

Comose. Furnished with a coma. 

Commissure. The surface by which one 
carpel joins another, as in the Umbellifere., 

Complete (flower), 128. 

Components of plant body, 281. 

Compound. Composed of two or more simi- 
lar parts united into one whole. Compound 
leaf; one divided into separate leaflets. 82, 
96. 

Compressed. Flattened laterally. 

Conceptacle, 179. 

Conduction of sap in leaf, 69. 

Conduplicate. Folded together lengthwise. 

Confluent.. Running into each other; 
blended into one. 

Coniferous. Cone bearing. 

Coniferous flower, 102. 

Conjugation, 172, 182. 

Connate. United congenitally. 

Connective. The portion of a stamen which 
connects the two cells of the anther, 108, 
Connivent. Coming into contact; con- 

verging. ’ 

Convolute. Rolled up longitudinally, 

Cordate, Heart-shaped, with the point up- 
ward. 98, 

Coriaceous. Leathery in texture. 

Cork, 225, 
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Corm. The enlarged fleshy base of a stem, 
bulblike, but solid. 60. 

Corolla. The inner perianth, of distinct or 
connate petals. 100, 110. 

Coroniform. Shaped like a crown, 

Corrugate. Wrinkled or in folds. 

Corticium, 195. 

Corymb. A flat-topped or convex open flower 
cluster, in the stricter use of the word, 
equivalent to a contracted raceme, and 
progressing in its flowering from the 
margin inward, 140. 

Corymbose, In corymbs, or corymblike. 

Costate. Ribbed; having one or more longi- 
tudinal ribs or nerves. 

Cotyledons. The foliar portion or first leaves 
(one, two, or more) of the embryo as found 
in the seed. 17. 

Cotyledons, sleep of, 75. 

Crateriform., Having the form of a shallow 
bowl. 

Creepers, 57. 


Crenate. Dentate with the teeth much 
rounded, 95. 

Crenulate. Finely crenate. 

Cristate. Bearing an elevated appendage re- 


sembling a crest. 

Cross-fertilization, 118; agencies for, 120. 

Crossing, effect of, 127. 

Crown. An inner appendage to a petal, or to 
the throat ofa corolla. 182. 

Crustaceous. Of hard and brittle texture. 

Cryptogams, 13; laboratory studies, 157; 
(ch. xvyi.), 168; relationship to phanero- 
gams, 211. 

Cucullate. Hooded or hood-shaped ; cowled. 

Culm. The peculiar stem of sedges and 
grasses, 

Cuneate. 
the acute angle downward. 

Cupules, 200. 

Cuspidate. Tipped with a cwsp, or sharp 
and rigid point. 94. 

Cuticle, 227. 

Cutleria, 178. 

Cyme. A usually broad and flattish deter- 
minate inflorescence, é.e. with its central 
or terminal flowers blooming earliest. 142. 

Cymose. Bearing cymes, or cymelike. 

Cytoplasm. General mass of the protoplasmic 
cell, aside from the nucleus. 214. 


Wedge-shaped; triangular, with 
93. 


Deciduous. Not persistent; not evergreen. 

Decompound. More than once compound 
or divided. 98. 

Decumbent. Reclining, but with the sum- 
mit ascending. 

Decurrent (leaf). Extending down the stem 
below the insertion. 

Decussate, Alternating in pairs at right 
angles. 91. 

Definite. Ofa constant number, not exceed- 
ing twenty. 

Deflexed. Bent or turned abruptly down- 
ward. 
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Dehiscent, Dehiscence, 151. Opening regu- 
larly by valves, slits, etc., as a capsule or 
anther, 151, ‘ 

Deliquescent trunks, 33. 

Deltoid. Shaped like the Greek letter A. 

Dentate. Toothed, usually with the teeth 
directed outward, 82, 94. 

Denticulate. Minutely dentate. ‘ 

Depressed. Somewhat flattened from above. 

Determinate (inflorescence), 189, 142. 

Diadelphous (stamens). Combined in two 
sets. 185. 

Diandrous. Having two stamens. 185. 

Dicarpellary. Composed of two carpels. 

Dichotomous. Forking regularly by pairs. 

Dicotyledonous. Having two cotyledons. 

Dicotyledons, 17; fibrovascular bundles of, 
222; plan of flower, 110; stem structure, 
47; stem, anatomy of, 223. 

Didymous. Twin; found in pairs. 

Didynamous (stamens). In two pairs of 
unequal length. 135. 

Diffuse. Widely or loosely spreading. 

Digestion, 235; (Exp.), 250. 


Digitate. Compound, with the members 
borne in a whorl at the apex of the sup- 
port. 

Dimerous (flower). Having all the parts in 
twos. 

Dimorphous. Occurring in two forms. 123. 

Diecious. Unisexual, with the two kinds 


of flowers on separate plants. 119, 129, 
Discoid. Resembling a disk. Discoid head, 
in Composite, one without ray flowers. 
Disk. A development of the receptacle at or 
around the base of the pistil. In Com- 
positw, the tubular flowers of the head as 

distinct from the ray. 

Dissected. Cut or divided into numerous 
segments. 19. 

Dissemination, 145, 158; agents of, 153; by 
animals, 1553; by ejection, 156; by water, 
155; by wind, 153. 

Dissepiment. A partition in an ovary or 
fruit. 

Distichous. In two vertical ranks. 

Distinct. Separate; not united ; evident. 

Divaricate. Widely divergent. 

Divided. Lobed to the base. 96. 

Dodder, 41. 

Dormant condition, seeds, 19. 

Dorsal. Upon or relating to the back or 
outer surface of an organ. 

Drawing, 242. 

Drupaceous. 
of a drupe. 

Drupe. A fleshy or pulpy fruit with the in- 
ner portion of the pericarp (1-celled and 
1-seeded, or sometimes seyeral-celled) hard 
149. 

A diminutive drupe. 


Resembling or of the nature 


or stony. 
Drupelet. 


Echinate. Beset with prickles. 
Ecology. That part of botany which treats 
- of plants in their relations to their sur- 
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roundings. Of buds, 83; of flowers, 118, 
127; of fruits, 153. 

Ectocarpus, 158, 178. 

Effuse. Very loosely spreading. 

Egg cell, 176, 178, 179, 181, 189, 201. 

Elater, 210. 

Elements composing plants, 281. 

Emarginate. Having a shallow notch at the 
extremity. 94. 

Embryo, 7,16; food for, 19; of conifers, 12; 
origin of, 118. 

Embryo sae, 118, 211. 

Endocarp. The inner layer of a pericarp. 149. 

Endogens, 223. 

Endosperm, 18. 

Entire. Without toothing or division, 

Enzymes, ferments, 236. 


Ephemeral. Lasting only for one day, 
Epidermis, 226, 227. 
Epigynous. Growing on the summit of the 


ovary or apparently so, 
Epipetalous. Upon the petals. 
Epiphytes, 16; roots of, 89, 40, 
Equisetum, 167, 210. 


180, 184. 
134, 


Erose. As if gnawed. 
Exalbuminous. Without albumen. 18. 
Excurrent. Running out, as a nerve of a 


leaf projecting beyond the margin. Ex- 
current trunks, 33, 

Exfoliating. leaving off in thin layers, 

Exocarp. The outer of two layers of peri- 
carp. 149. 

Exogenous. Growing by annular layers near 
the surface; belonging to the Exogens. 
228, 

Experiments, manual of, 248. 

Exserted. Projecting beyond an envelope, 
as stamens from a corolla. 

Extrorse. Facing outward. 136, 


Faleate. Scythe-shaped; curved and flat, 
tapering gradually. 

Farinaceous. Containing starch ; starchlike. 

Farinose. Covered with a meallike powder, 

Fascicle. A close bundle or cluster. 143. 

Fastigiate (branches). Erect and near to- 
gether. 

Fat, in seeds, 19. 

Fermentation by Yeasts, 186, 

Ferments, 236. 

Fern (laboratory study), 165. 

Ferns, 204, 

Ferruginous, Rust color, 

Fertile. Capable of producing fruit, or pro- 
ductive, as a flower having a pistil, or an 
anther with pollen, 

edetes in Vaucheria, 176; of the ovule, 
118, 

Fibrillose, 
fine fibers, 

Fibrous. Composed of or resembling fibers. 
Fibrous tissue: a tissue formed of elon- 
gated thick-walled cells, 


Fibro-vascular, Composed of woody fibers 
and ducts. 291, 


Furnished or abounding with 


INDEX AND GLOSSARY 


Filament. The part of a stamen which sup- 
ports the anther ; any threadlike body. 108. 

Filamentous. Composed of threads. 

Filiferous. Thread bearing. 

Filiform, Thread shaped ; long, slender, and 
terete. 

Fimbriate. Fringed. 

Fimbrillate. Having a minute fringe. 

Fistular. Hollow and cylindrical. 

Flaccid. Without rigidity ; lax and weak. 

Flexuous. Zigzag; bending alternately in 
opposite directions. 

Floccose, Clothed with locks of soft hair or 
wool. 

Floret, 126. 

Flower (ch. xii.), 108; arrangement of or- 
gans, 101; coniferous, 102; ecology, 118; 
general morphology, 103; laboratory stud- 
ies, 99; terminology, 128; winter study, 252. 


Foliaceous. Leaflike in texture or appear- 
ance, 
Follicle. <A fruit consisting of a single car- 


pel, dehiscing by the ventral suture. 150. 

Follicular. Like a follicle. 

Food, for buds, 82; of young plant, 8; stored 
in seed, 18; translocation, 286; supply 
(exp. study), 18. 

Foramen, 1387. 

Forests, seeds in soil of, 19. 

Formaline, 242. 

Fornicate. Arched over, as the corona of 
some Borraginacez, closing the throat. 

Free. Not adnate to other organs. 

Frond. The leaf of Ferns and some other 
Cryptogams. 

Fruit, ecology of, 158; laboratory studies, 
144; nature of, 147; origin, 144. 

Fruits, aggregate, 148; drupaceous, 148; in 
relation to dissemination, 145; kinds, 147; 
multiple, 148; self-burying, 154; stone, 
148. 

Fugacious. Falling or fading very early. 

Fungi, 183; Sac Fungi, 190. 

Funicle. The free stalk of an ovule or seed, 
137. 

Funnel-form, 182, 

Fuscous; Grayish brown, 


Fusiform, Spindle-shaped ; swollen in the 


middle and narrowing toward each end. 


Galea. A hooded or helmet-shaped portion 
of a perianth, as the upper sepal of Aconi- 
tum, and the upper lip of some bilabiate 
corollas, 

Galeate. Helmet-shaped ; having a galea, 

Gamete, 176, 179, 188, 207. 

Gametophyte, 207. 

Gamopetalous. Having the petals of the 
corolla more or less united, 111, 181. 

Gamophyllous. Composed of coalescent 
leaves, sepals, or petals. 

Gemma, 200, 

Gemmiparous, Producing gemma, 

Geniculate. Bent abruptly, like a knee, 

Geotropism (Exp, 5), 11, 49, 240, 
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Germination, 9; conditions, 19; heat of 
(Exp. 3), 10; influence of temperature, 11 ; 
of Horse-chestnut, 22; time required, 247. 


Gibbous. Protuberant or swollen on one 
side. 

Glabrate. Somewhat glabrous, or becoming 
glabrous. 

Glabrous. Smooth; not rough, pubescent, 
or hairy. 

Gland. A secreting surface or structure ; 


any protuberance or appendage having the 
appearance of such a structure. 


Glandular. Bearing glands or of the nature 
of a gland. 

Glaucous. Covered or whitened with a 
bloom. 

Glochidiate. Barbed at the tip. 

Glomerate. Compactly clustered. 


Glomerule. A cymose head. 143, 


Glumaceous. Furnished with or resembling 
glumes. 
Glume. One of the chaffy bracts of the in- 


florescence of Grasses. 

Granular. Composed of small grains. 

Grit cells, 220. 

Growth and reproduction, 174; annual, 33; 
conditions, 239; fluctuations, 289; grand 
period, 239; of stems, 52; phases, 238; 
of root (Exp.), 35. 

Guard cells, 228. 

Guttation (Exp.), 35, 249. 

Gymnospermous. Bearing naked seeds, 
without an ovary. 

Gymnosperms (Conifere), 102; pistils of, 
106. 

Gynandrous. Having the stamens borne 
upon the pistil, as in Orchidaceae. 134. 

Gynobase. An enlargement or prolongation 
of the receptacle bearing the ovary. 

Gynecium, 109. 


Habit. The general appearance of a plant. 

Halophytes, 65. 

Hastate, Like an arrow head, but with the 
basal lobes pointing outward nearly at 
right angles, 93. 

Heliotropism, 240; (Exp.), 49, 68. 

Herb. A plant with no persistent woody 
stem above ground. 

Herbaceous. Having the characters of an 
herb ; leaflike in color and texture. 

Herbaria, 253. 

Heterocyst, 170. 

Heterogamous. Bearing two kinds of flowers. 

Hilum. The scar or point of attachment of 
the seed. 187, 153. 

Hirsute. Pubescent with rather coarse or 
stiff hairs. 

Hispid. Beset with rigid or bristly hairs or 
with bristles. 

Hispidulous. Minutely hispid. 

Homogamous. Bearing but one kind of 
flowers. 

Hormogonia, 171. 

Horsetail (Zqguisetum), ¥67. 
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Hyaline. Transparent or translucent. 
Hybrid. <A crossbreed of two species, 
Hydnum, 195, 

Hydrophytes, 65. 

Hydrotropism (Exp.), 35, 240, 249. 

Hymenium, 191, 195. 

Hypha, 183. 

Hypogynous. Situated on the receptacle be- 
neath the ovary and free from it and from 
the calyx; having the petals and stamens 
so situated. 130, 134. 


Imbricate. Overlapping, either vertically or 
spirally, where the lower piece covers the 
base of the next higher, or laterally, as in 
the estivation of a calyx or corolla, where 
at least one piece must be wholly external 
and one internal. 189. 

Immersed. Growing wholly under water ; 
wholly covered by the involucral leaves, as 
sometimes the capsule in Hepatice. 

Imperfect (flower), 128. 

Incised. Cut sharply and irregularly, more 
or less deeply. 95. 

Included. Not at all protruded from the 
surrounding envelope. 

Incomplete (flowers), 129. 

Incubous (leaf), Having the tip or upper 
margin overlapping the lower margin of 
the leaf above. 

Incumbent (cotyledons). Lying with the 
back of one against the radicle. 

Indefinite (stamens). Inconstant in number 
or very numerous. 

Indehiscent. Not opening by valves, etc. ; 
remaining persistently closed. 148. 

Indigenous. Native and original to the 
country. 

Induplicate. Valvate with margins project- 
ing inwards, 188. 

Indurated. Hardened. 

Indusium, 205. 

Inequilateral. Unequal-sided. 

Inferior. Tower or below; outer or ante- 
rior. Inferior ovary: one that is adnate 
to the calyx, 130, 

Inflated. Hollow and distended. 

Inflorescence. The flowering part of a plant, 
and especially the mode of its arrange- 
ment. 101, 139. 

Innate (anther), 135. 

Insectivorous plants, 86. 

Insertcd. Attached to or growing out of. 

Integuments (teguments), 187. 

Intercrossing, agencies, 120. 

Internode. The portion of a stem between 
two nodes. 


Intramarginal. Within and near the margin. 

Introrse. Turned inward or toward the 
axis, 136. 

Involucel. A secondary involucre, as that of 


an umbellet in Umbellifere, 142. 
Involucellate. Having an involucel. 
Involucral. Belonging to an inyolucre. 
Involucrate. Having an involucre. 
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Inyolucre. A circle or collection of bracts 


surrounding a flower cluster or head, or a | 


single flower. 

Involute. Rolled inward. 1388. 

Todine, in test for starch, 9; preparation, 246. 

Irregular (flower), Showing inequality in 
the size, form, or union of its similar parts. 
129, 

Irritability, 240. 


Keel. A central dorsal ridge, like the keel of 
a boat; the two anterior united petals of a 
papilionaceous flower, 133, 

Kidney-shaped. OCrescentic with the ends 
broad and rounded ; reniform. 


Labiate. Lipped; belonging to the Labiate, 
1383. 

Laboratory outfit, 241, 255. 

Lacerate. Irregularly cleft as if torn. 

Laciniate. Slashed; cut into narrow pointed 
lobes. 

Lamella, A thin flat plate or laterally flat- 
tened ridge. 194. 

Lanceolate, Shaped like a lance head, broad- 


est above the base and narrowed to the 
apex. 92. 

Lateral. Belonging to or borne on the side. 

Latex tubes, 220. 

Leaf, 71; activities of (Exps.), 66; anatomy, 
266; assimilation in (Exp. 11), 66, 72; con- 
duction in (Exp. 20), 69; form and quali- 
ties, 72; heliotropism (Exp. 17), 68; labora- 
tory studies, 66; office, 71; parts, 73; res- 
piration (Exp. 12), 66; sleep movements 
(Exp, 18), 68; special uses, 70; stability 
(Exp. 21), 69; structure, 69; tendril, of 
Cobea, 84; venation, 70, 

Leaflet. A single division of a compound 
leaf. 

Leaves, aquatic, 79, 80; arrangement, 89; 
bladeless, 76; climbing, 83 ; compound, 70, 
82, 96; disposition in relation to light, 74; 
division, 96; duration, 89; equal illumina- 
tion, 81; for storage, 83 ; insectivorous, 86; 
lobing, 96; metamorphosed, 70; netted 
veined, 78; palmately veined, 78; parallel 
veined, 77; pinnately veined, 78; shapes, 
78; shedding of, 89; special conformation, 
83; special uses, 88; spinelike, 83; terms 
used in description, 92. 

Legume. The fruit of the Leguminosm, 
formed of a simple pistil and usually dehis- 
cent by both sutures. 150. 

Leguminous. Pertaining to a legume or to 
the Leguminosm, 

Lepidote. Beset with small seurfy scales. 

Liber, 225, 

Lichens, 163, 196, 

Ligulate. Furnished with a ligule. 188. 

Ligule. A strap-shaped corolla, as in the 
ray flowers of Composite; a thin scarious 


projection from the summit of the sheath 
in Grasses, 


Limb. The expande 


d portion of a gamo- 
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petalous corolla, above the throat; the ex- 
panded portion of any petal, or of a leaf. 
131. 


Linear. Long and narrow, with parallel 
margins. 
Lip. Each of the upper and lower divisions 


of a bilabiate corolla or calyx; the peculiar 
upper petal in Orchids. 

Liverworts, 164, 198. 

Lobe. Any segment of an organ, especially 
ifrounded. 96, 

Loculicidal. Dehiscent into the cavity of a 
cell through the dorsal suture. 151. 

Loment. A legume constricted, and at 
length breaking, between the seeds. 150. 

Longevity of trees, 63. 

Lunate. Of the shape of a half moon or 
crescent. 

Lycopodium, 167, 209. 

Lyrate. Pinnatifid with a large and rounded 
terminal lobe, and the lower lobes small. 


Macrosporangium, 208, 

Macrospore, 208, 

Marcescent, Withering, but persistent. 

Marchantia, 164, 198. 

Material, illustrative, 242, 252. 

Medullary rays, 224, 

Membranaceous, Membranous. Thin and 
rather soft and more or less translucent. 

Meniscoid. Concavo-convex, 

Mericarp. One of the achenelike carpels of 
Umbelliferse, 

Merous. In composition, having parts; as, 
2-merous, having two parts of each kind. 

Mesophytes, 65, 
Micropyle. The point upon the seed at 
which was the orifice of the oyule. 153, 
Microscopes, compound, 242, 255; dealers 
in, 241; simple, 241, 

Microsphera, 162, 191. 

Microsporangium, 208, 

Microspore, 208, 

Midrib. The central or main rib of a leaf, 

Mildews, powdery, 191. 

Mistletoe, 41. 

Monadelphous (stamens). United by their 
filaments into a tube or column. 134, 

Sider tage 

Moniliform, ykesembling a string of beads; 
cylindrical with contractions at intervals. 

Monocotyledonous. Haying but one coty- 
ledon. 

Monocotyledon§, 17; fibrovascular bundles 
of, 222; floral plan, 110; stem structure, 
47, 223, 


Monecious. With \stamens and pistils in 
separate flowers on\the same plant. 119, 
129. 

Morphology, 14, NE 

Mosses, 202. 

Movements, 239 ; due to change of turgidity, 

240 ; induced, 240; spontaneous, 240. 


Mucilaginous, Slimy ; containing mucilage. 
Mucro. A short and small, abrupt tip, 
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Mucronate. Tipped witha mucro. 94. 
Multifid. Cleft into many lobes or seg- 
ments. 

Mummy eases, seeds from, 19. 

Muricate. Rough, with short, hard points. 
Muriculate. Very finely muricate. 
Mycelium, 183. 


Naked. Bare; without the usual covering 
or appendages. 129. 

Nectar glands, 125. 

Nectar, protection of, 125. 

Nectary. Any place or organ 
is secreted. 125. 

Nectariferous. Producing nectar. 

Nemalion, 159. 

Nerve. A simple or unbranched vein or 
slender rib. 78. 

Node. The place upon a stem which nor- 
mally bears a leaf or whorl of leaves. 

Nodose. Knotty or knobby. 

Nostoe, 157, 170. 

Notebooks, 241, 

Nucellus, 187. 

Nucleus, 116, 178, 214. 

Nut. A hard, indehiscent, 1-celled, and 
{-seeded fruit, though usually resulting 
from a compound ovary. 150. 

Nutlet. A diminutive nut. 

Nutrient salts absorbed, 232. 


where nectar 


Obecompressed. Compressed dorsiventrally 
instead of laterally. 

Obconically. Inversely conical, having the 
attachment at the apex. 

Obcordate. Inverted heart-shaped, 94. 

Oblanceolate. Lanceolate, with the broadest 
part toward the apex, 92, 

Oblique. Unequal-sided or slanting. 

Oblong. Considerably longer than broad, 
and with nearly parallel sides. 92. 


Obovate. Inverted ovate. 93. 

Obovoid. Having the form of an inverted 
egg. 

Obsolete. Not evident; rudimentary. 

Obtuse. Blunt or rounded at the end. 94. 


Ocrea. A legging-shaped or tubular stipule. 

Ocreate. Having sheathing stipules. 

Ochroleucous. Yellowish white. 

Officinal. Of the shcps; used in medicine or 
the arts. 

Offsets, 58. 

Oil in seeds, 9. 

Odgonium, 176, 179, 189. 

Odspore, 176, 179, 189. 

Odsporic reproduction, 182. 

Opaque. Dull; not smooth and shining. 

Operculate. Furnished with a lid. 

Operculum. A lid; the upper portion ofa 
circumseissile capsule. 203. 

Orbicular. Circular. 92. 

Orchids, roots of, 40. 

Orthotropous (ovule or seed). Erect, with 
the orifice or micropyle at the apex. 137. 

Oseillatoria, 170, 256. 
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Osmosis, 230. 

Oval, 92. : 

Ovary. The part of the pistil that contains 
the ovules. 104. 

Ovate. Egg-shaped; having an outline like 
that of an egg, with the broader end down- 
ward. 92. 

Ovoid. A solid with an oval outline. 

Ovule, 186; fertilization of, 118. 

Ovules, 103; study of, 99. 

Ovuliferous. Bearing ovules. 

Oxidation, source of vital heat, 20. 

Oxygen, in germination (Exp. 1), 10, 19; 
liberated, 285; required by cells, 287; 
taken up by embryo, 20. 


Palate. A rounded projection of the lower 
lip of a personate corolla, closing the throat. 

Paleaceous. Chaffy. 

Palet. The upper thin chaffy or hyaline bract 
which, with the glume, incloses the flower 
in Grasses. 

Palisade cells, 227. 

Palmate (leaf). Radiately lobed or divided. 


78. 
Palmately. In a palmate manner. 
Panicle. A loose, irregularly compound in- 


florescence with pedicellate flowers. 
143. 

Panicled, Paniculate. 
resembling a panicle, 142, 143. 

Papilionaceous (corolla). Haying a stand- 
ard, wings, and keel, as in the peculiar 
corolla of many Leguminose, 182. 

Papillose. Bearing minute nipple-shaped 
projections. 

Pappus. The modified calyx limb in Com- 
posite, forming a crown of very various 
character at the summit of the achene. 149. 

Parasitic. Growing on and deriving nour- 
ishment from another plant. 16, 41. 

Parenchyma, spongy, 227. 

Parietal. Borne on or pertaining to the wall 
or inner surface of a capsule. 105. 

Parted. Cleft nearly but not quite to the 
base. 95. 

Partial. Of secondary rank. 

Pectinate. Pinnatifid with narrow, closely 
set segments; comblike. r 

Pedate. Palmately divided or parted, with 
the lateral segments 2-cleft. 

Pedicel. The support of a single flower. 140. 

Pedicellate. Borne on a pedicel. 

Peduncle. A primary flowerstalk, support- 
ing either a cluster ora solitary flower. 140. 

Pedunculate. Borne upon a peduncle. 

Peltate, Shield-formed and attached to the 
support by the lower surface. 80, 93. 

Penicillium, 192. 

Pentadelphous. Of 10 stamens, 135. 

Perennial. Lasting year after year. 45. 

Perfect (flower). Having both pistil and 
stamens. 128. 

Perfoliate (leaf). Having the stem appar- 
ently passing through it. 


142, 


Borne in a panicle; 
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Perianth. The floral envelope, consisting of | 
the calyx and corolla (when present), what- 
ever their form, 100, 110. 

Pericarp. The matured ovary. 147. 

Perigynium. The inflated sac which incloses 
the ovary in Carex. 

Perigynous. Adnate to the perianth, and 
therefore around the ovary and not at its 
base, 180, 184. 

Persistent. Long-continuous, as a calyx 
upon the fruit, leaves through winter, etc. 

Personate (corolla). Bilabiate, and the throat 
closed by a prominent palate. 183, 

Petal. A division of the corolla. 110. 

Petaloid, Colored and resembling a petal. 

Petiolate. Having a petiole. 

Petiole, the footstalk of a leaf, 73; move- 
ments of, 75; sleep movements, 75; uses, 
74, 

Petiolule, 75. 

Peziza, 162, 190. 

Phenogamous. Having flowers withstamens 
and pistils and producing seeds. 13. 

Phloém, 222, 

Photosynthesis (Exp. 11), 66, 72. 

Photosynthetic assimilation, 235, 

Phyllocladium, 63. 

Phyllodium, A somewhat dilated petiole 
having the form of and serving as a leaf- 
blade. 76. 

Phyllotaxy, 89. 

Physiology (ch. xviii.), 229. 

Pileus, 194. 

Pilose, Hairy, especially with soft hairs. 

Pinna (pl. Pinne). One of the primary di- 
visions of a pinnate or compoundly pinnate 
frond or leaf, 

Pinnate (leaf). Compound, with the leaflets 
arranged on each side of a common petiole, 
78, 97. 

Pinnatifid. Pinnately cleft. 96, 

Pinnule. A secondary pinna: one of the pin- 
nately disposed divisions ofa pinna, 

Pistil, 99, 104, 

Pistillate. Provided with pistils, and, in its 
more proper sense, without stamens, 129, 

Pitcher Plants, 87, 

Pitted. Marked with small depressions or 
pits. 

Placenta, 104. 

Placentation, types of, 105. 

Plasmolysis (§ 350), 158, 256. 

Pleurococcus, 157, 171. 


Plicate. Folded into plaits, usually length- 
wise. 
Plumose. Having fine hairs on each side. 


like the plume of a feather, as the pappus- 
bristles of Thistles, 


Plumule. The bud or growing point of the 
embryo, 18, 

Pod A ny dry and dehiscent fruit, 

Pollen, 100 - grain, 116, 212; growth of, 117; 


of Pines, 120; 
Pollination by 
by wind, 120, 


tube, 117. 
insects, 121; by water, 120; 
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Polliniferous. Bearing pollen. 

Pollinium (pl. Pollinia), A mass of waxy- 
pollen or of coherent pollen grains, as in 
Asclepias and Orchids. 136. : 

Pollinoid, 181, 

Polyadelphous. Having many stamens. 135, 

Polycotyledonous embryo, 17, 

Polygamous. Having flowers, some of them 
perfect, some staminate or pistillate only. 
129. 

Polypetalous, 
181. 

Polyporus, 196. 

Polysiphonia, 159. 

Pome. <A kind of fleshy fruit, of which the 
apple is the type. 149. 

Porose. Pierced with small holes or pores. 

Posterior, In an axillary flower, on the side 
nearest to the axis of inflorescence. 

Premorse. Appearing as if bitten off, 

Preserving material, 242, 255, 

Prickle. A small spine or more or less slen- 
der sharp outgrowth from the bark or rind, 

Procumbent, Lying on the ground. 

Proliferous. Producing offshoots. 

Propagation, by gemme, 200; vegetative (by 
stems), 58. 

Prostrate. Lying flat upon the ground. 

Proteid matter, in seeds, 19; test for, 246. 

Protein granules, 216. 


Having separate petals. 111, 


| Proterandry, 119. 


Proterogynous. Having the stigma ripe for 
the-pollen before the maturity of the an- 
thers of the same flower. 119, 

Prothallium, 205, 208, 209. 

Protonema, 204. 

Protoplasm, 116, 178, 218, 214. 

Pseudaxillary. Terminal, but becoming ap- 
parently axillary by the growth of a lateral 
branch. 

Pseudo-costate. False ribbed, as when a 
marginal vein or rib is formed by the con- 
fluence of the true veins. 

Pteridophytes, 204. 

Puberwlent. Minutely pubescent. 

Pubescent. Covered with hairs, especially if 
short, soft, and downy. 

Pulvinus, 75; action of, 240. 

Punctate. Dotted with depressions or with 
translucent internal glands or colored dots. 

Puncticulate. Minutely punctate. 

Pungent. Terminating in a rigid sharp 
point ; acrid, 

Putamen. The shell of a nut; the bony part 

of a stone fruit. 


Quadrate. Nearly square in form. 

Raceme. A simple inflorescence of pediceled 
flowers upon a common, more or less elon- 
gated axis. 

Racemose, In racemes, or resembling a 
raceme, 

Radiate. Spreading from or arranged around 
4 common center; bearing ray flowers, 
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Radical. Belonging to or proceeding from 
the root or base of the stem near the 
ground, 

Radicle. The initial root of the embryo. 
Less properly, the stem of the embryo; 
below the cotyledons (caulicle). 20. 

Rameal. Belonging to a branch, 

Ramification. Branching. 

Raphe, 153. 

Ray. The branch of an umbel; the marginal 
flowers of an inflorescence when distinct 
from the disk. 

Receptacle. The more or less expanded or 
produced portion of an axis which bears 
the organs of a flower (the torws), or the 
collected flowers of ahead. 112. 

Recurved. Curved downward or backward. 

Red Alge, 159. 

Reduplicate, 138, 

Reflexed. Abruptly bent or turned down- 
award. 


Regular. Uniform in shape or structure. 
128. 
Reniform. Kidney-shaped. 93. 


Repand. With a slightly uneven and some- 
what sinuate margin. 95. 

Reproduction, 174; asexual, 183; carpospo- 
ric, 182; odsporic, 182; sexual, 183; zygo- 
sporic, 182. 

Resiniferous. Producing resin. 

Respiration (Exp. 2), 10, 236 ; in leaves, (Exp. 
12), 66; in germination, 20. 

Resting periods, 238; in buds, 30; seeds, 19. 

Reticulate. In the form of network; net- 
veined. 17. 

Retrorse. Directed back or downward. 

Retuse. With a shallow notch at a rounded 
apex. 94. 

Revolute. Rolled backward from the mar- 
gins or apex. 

Rhachis. The axis of a spike or of a com- 
pound leaf. 70. 

Rhizome. Any prostrate or subterranean 
stem, usually rooting at the nodes and be- 
coming erect at the apex. 50, 59. 

Rhizopus, 160, 186. 

Rhombic, Rhomboidal, Somewhat lozenge- 
shaped ; obliquely four-sided. 

Rib. A primary or prominent vein of a leaf, 
{0G 

Ringent. Gaping, as the mouth of an open 
bilabiate corolla. 133. 

Rockweed, 158, 178. 

Root, anatomy, 229 ; conduction (Exp. 7), 35; 
geotropism, 11; gross anatomy, 34; grow- 
ing point, 39; laboratory studies, 34; pri- 
mary, 36; origin, 36. 

Root cap, 39. 

Root hairs, 22; action of, 88. 

Root pressure, 233; (Exp.), 85; (Exp.), 249. 

Roots, absorption, 37; adventitious, 37; 
aérial, 39; as holdfasts, 425 climbing, 35, 
42 duration of, 44: for storage, 43; func- 
tions, 37; growth (Exp.), 249; origin of 
new, 229; parasitic, 40; storage, 35, 
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Rootstock. Same as Rhizome. 

Rostrate. Having a beak or spur. 

Rosulate. In the form of a rosette. 

Rotate (corolla). Wheel-shaped; flat and 
circular in outline, 1381. 

Rotund. Rounded in outline. 

Rudiment. A yery partially developed or- 
gan; a vestige. 

Rudimentary. But slightly developed. 


59. 


Rufous. Reddish brown. 
tugose. Wrinkled. 
Runcinate. Sharply incised, with the seg- 


ments directed backward. 

Runner. A filiform or very slender stolon, 
58. 

Rusts, 192. 


Saccate. Sac-shaped. 

Sac, embryo, 118; pollen, 108; fungi, 190. 

Sagittate. Shaped like an arrowhead, the 
basal lobes directed downward. 93, 

Salver-shaped (corolla). Having a slender 
tube abruptly expanded into a flat limb. 
131. 

Samara, An indehiscent, winged fruit. 150. 

Sap, ascent of (Exp. 8), 49, 283. 

Saprolegniacee, 188. 

Saprophytes, 39. 

Scabrous. Rough to the touch. 

Scape. A peduncle rising from the ground, 
naked or without proper foliage. 


Scapose. Bearing or resembling a scape. 
Searious. Thin, dry, and membranaceous, 
not green. 


Sclerotic cells, 220. 

Scorpioid (inflorescence). 
while in the bud. 143. 

Seed, 152; appendages, 155; ecology, 158 ; 
origin, 15; processes leading to formation 
of, 116; study of, 7, 145. 

Seed coats, how removed by seedling, 22. 

Seedlings, development, 12, 20. 

Seed plants, 14. 

Seed rudiments (ovules), 15. 

Seeds, dispersal, 153; ejected, 155; from 
mummy cases, 19; in forest soil, 19; rest- 
ing state, 19; store of food, 19; vitality, 
19. 

Segment. One of the parts of a leaf or other 
like organ that is cleft or divided, 96. 

Selaginella, 166, 207. 

Self-fertilization, 118; prevented, 119. 

Sensitive Plant (Exp. 19), 68. 

Sepal. A division of acalyx. 110. 

Septicidal (capsule). Dehiscing through the 
partitions and between the cells, 151. 

Septifragal. The valves breaking from the 
septa in dehiscence. 151. 

Septum. Any kind of partition. 

Sequoias, 63. 

Serrate. Having teeth pointing forward. 94, 

Serrulate. Finely serrate. 

Sessile. Without footstalk of any kind, 

Setaceous. Bristlelike. 

Setose. Beset with bristles. 


Cireinately coiled 
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Setulose. Having minute bristles. 

Sexual reproduction, 188. 

Sheath. A tubular envelope, as the lower 
part of the leaf in Grasses. 

Sheathing. Inclosing as by a sheath. 

Shoot, 14; metamorphosed (§§ 87-99), 58, 

Shrub. A woody perennial, smaller than a 
trea, 

Sieve tubes, 288, \ 

Silicle. A short silique. 

Silique. The peculiar pod of Crucifere. 

Silky. Covered with close-pressed, soft, and 
straight pubescence. 

Simple. Of one piece; not compound. 

Sinuate. With the outline of the margin 
strongly wavy. 95. 

Sinus. The cleft or recess between two 
lobes, 80. 

‘Sleep of Plants,’’ 76. 

Sleep movements, 75; of leaf (Exp. 18), 68. 

Smooth. Without roughness or pubescence. 

Sorus (pl. Sori). A heap or cluster, applied 
to the fruit dots of Ferns. 205. 


Spadix. A spike with a fleshy axis. 126, 
141. 
Spathe. A large bract or pair of bracts in- 


closing an inflorescence. 126. 

Spatulate. Gradually narrowed downward 

' from arounded summit. 95. 

Spermatophytes, 14. 

Spicate. Arranged in or resembling a spike. 

Spiciform. Spikelike. 

Spike. A form of simple inflorescence with 
the flowers sessile or nearly so upon a more 
or less elongated common axis. 141. 

Spikelet. A small or secondary spike. 

Spine. A sharp woody or rigid outgrowth 
from the stem. 

Spinose. Spinelike, or having spines. 

Spirogyra, 157, 178. 

Spongy parenchyma, 227. 

Sporangium, A spore case. 205. 

Spores, 181, 182, 187, 191, 201, 205. 

Sporidia, 194. 

Sporocarp. The fruit cases of certain Cryp- 
togams containing sporangia or spores. 

Sporogonium, 201, 

Sporophylls, 212. 

Sporophyte, 207. 

Spur. A hollow saclike or tubular extension 
of some part of a blossom, usually nectar- 
iferous. 

Squamula, A reduced scale, as the hypogy- 
nous scales in Grasses. 

Squarrose, Having spreading and project- 
ing processes, such as the tips of involucral 
scales, 

Squarrulose, Diminutively squarrose. 

Stability of plant body, 280. 

Stamen. One of the pollen-bearing or fer- 
tilizing organs of the flower. 108, 

Stamens, study of, 100. 

Staminate (flower), Possessing stamens and 
no pistil. 129, 

Staminodium, A 
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structure without anther corresponding to 
a stamen. 

Standard. The upper dilated petal of a pa- 
pilionaceous corolla. 

Starch, 216; formation (Exp. 11), 66; in 
seeds, 19; observation, in laboratory, 250 ; 
test, 9. 

Stellate, Stelliform. Star-shaped. 

Stem, 51; anatomy, 223; ascent of sap (Exp. 
8), 49; characteristic features, 46; endog- 
enous, 228; exogenous, 2238; geotropism 
(Exp. 9), 49; growth in, 48; heliotropism, 
49 (note); internal structure, 46; labora- 
tory studies, 45, 

“Stemless’’ plants, 56, 

Stems, as foliage, 61; creeping, 57; for prop- 

agation, 58; growth of, 52; twining, 

53. 

Sterile. Unproductive, as a flower without 
pistil, or stamen without an anther, 

Stigma, 104, 107. 

Stigmatic. Belonging to or characteristic of 
the stigma. 

Stimulus, 240. 

Stipe. ‘The stalklike support of a pistil; 
the leaf stalk ofa Fern; the stalk of a Toad- 
stool. 194. & 

Stipitate. Having a stipe. 

Stipular, Belonging to stipules. 

Stipulate. Having stipules. 

Stipules, 73; as thorns, 73; of Acacias, 73; 
of the Pea, 69. 

Stolon, A runner, or any basal branch that 
is disposed to root. 58. 

Stoloniferous. Producing stolons, 

Stomates, 199, 228; action, 283. 

Storage, 236; in leaves, 70. 

Striate. Marked with fine longitudinal lines 
or ridges. 

Strict. Very straight and upright. 

Strigose. Beset with appressed sharp straight 
and stiff hairs. 

Strobile. An inflorescence marked by im- 
bricated bracts or scales, as in the Hop and 
the Pine cone. 

Strophiole. An appendage at the hilum of 
certain seeds. 

Style, 104, 

Stylopodium, A disklike expansion at the 
base of a style, as in Umbelliferm. 

Sub-. A Latin prefix, usually signifying 
somewhat or slightly. 

Subulate. Awl-shaped. 

Succulent, Juicy, fleshy. 

Suffrutescent. Slightly or obscurely shrubby. 

Suffruticose. Very low and woody ; diminu- 
tively shrubby. 

Sugar, in seeds, 19. 

Suleate. Grooved or furrowed. 

Sundew, 86. 

Superior (ovary). Free from the calyx, 180. 

Suspended (oyule). Hanging from the apex 
of the cell. 


Suture. A line of dehiscence, 


sterile Stamen, or any Syconium, 151, 
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Symbiosis, 197. 

Symmetry, deviations on through light 
adjustment (§ 118), 74. 

Sympodium, 143. 

Syngenesions, 135. 

Synonym. A superseded or unused name. 

Systematic botany, 253, 


Teguments, 137. 

Teleutospore, 194. 

Temperature, influence on germination, 11. 

Tendrils, 54; sensitiveness, 55. 

Tension of tissues, 230. . 

Terete, Cylindrical. 

Terminal. At or belonging to the apex. 

Ternate. Inthrees, 98. 

Testa, 152; outgrowths of, 145, 

Tetradynamous. Having four long and two 
shorter stamens. 135. 

Tetraspore, 181. 

Tetragonal. Four-angled. 

Text-books, 244, 255. 

Thallophytes, 169. 

Thallus. In Cryptogams, acellular expansion 
taking the place of stem and foliage. 169. 

Throat. The orifice of a gamopetalous co- 
rolla. 

Thyrse. A contracted or ovate, and usually 
compact, panicle. 148. 

Thyrsoid. Revembling a thyrse. 

Tissues, 221. 

Tissue tension, 230. 

Topics, supplementary, 12, 33, 35, 

Tomentose. Densely pubescent, with matted 
wool. 

Torose, Cylindrical, 
intervals. 

*Torulose. Diminutye of Torose. 

Torus. The receptacle of a flower. 

Transfer of plant food, 236, 

Transfer of water in plant, 232. 

Translocation of organic substances (trans- 
fer), 233, 236. 

Transpiration (Exps. 13, 14, 15, 16), 66, 67. 

Trees, Big, of California, 63; longevity of, 63. 


with contractions at 


Triandrous. Haying three stamens, 135, 
Trichogyne, 181. 

Trichomes, 28, 229. 

Trifoliolate. Having three leaflets. 98. 
Trigonous. Three-angled. 


Trimorphous. Occurring under three forms. 
Triquetrous. Having three salient angles, 
the sides concaye or channeled. 


Truncate. Ending abruptly, as if cut off 
transversely. 94. 
Tuber. A thickened and short subterranean 


branch, haying numerous buds or eyes. 50, 
59. 

Tubercle. A small tuber or tuberlike body. 

Tuberiferous. Bearing tubers. 

Tuberous. Having the character of a tuber ; 
tuberlike in appearance. 

Tumid. Swollen. 

Tunicated. Having concentric coats, as an 
onion. 
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Turbinate. Top-shaped ; inversely conical, 
Turgidity (§ 108), 78, 280; changes of, 240. 
Twiners, 53, 


Ulothrix, 172. 

Umbel, An inflorescence in which a cluster 
of peduncles or pedicels spring from the 
same point. 140. 

Umbellate. In or like an umbel. 

Umbonate. Bearing a stout projection in 
the center; bossed. 


Undulate. With a wavy surface; repand. 
95. 

Unguiculate. Contracted at base into a 
claw. 

Unifoliolate, 98. 

Unisexual. Of one sex, either staminate or 


pistillate only. 128. 

Urceolate. Hollow and cylindrical or ovoid, 
and contracted at or below the mouth, like 
an urn, 

Uredospore, 193. 

Utricle. A small, bladdery, 1-seeded fruit ; 
any small, bladderlike body. 


Vacuoles, 215. 

Valyate. Opening by valves, as a capsule; 
in estivation, meeting by the edges without 
overlapping. 188. 


Valve. One of the pieces into which a cap- 
sule splits. 151. 

Vascular, Furnished with vessels or 
ducts. 


Vaucheria, 158, 175. 

Vegetative propagation, 58, 200. 

Veinlets, 77. 

Veins. Threads of fibro-vascular tissue in a 
leaf or other organ, especially those which 
branch (as distinguished from nerves). 
TT. 

Venation, 70; of leaf, 76. 

Ventral. Belonging to the anterior or inner 
face of an organ; the opposite of dorsal. 

Ventral suture, 114. 

Venus’s Flytrap, 88. 


Vernation. The arrangement of leaves in the 
bud. 

Verrucose. Covered with wartlike eleva- 
tions. 


Versatile (anther). Attached near the mid- 
dle, and turning freely on its support. 135. 

Verticillate. Disposed ina whorl. 90. 

Vesicle. A small bladder or an air cavity. 

Vesicular, Vesiculose. Composed of or 
covered with vesicles. 


Villous. Bearing long and soft hairs. 
Virgate. Wand-shaped ; slender, straight, 
and erect. 


Vitality of seeds, 19. 


Water, in germination, 20. 

Water Mold, 161, 188. 

Whorl. An arrangement of leaves, ete., in 
a circle round the stem, 90. 

Wing. Any membranous or thin expansion 
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PREFACE TO THE FIRST EDITION. 


Turs book is intended to furnish botanical classes and beginners 
generally with an easier introduction to the plants of this country 
than the Manual, and one which includes the common cultivated as 
well as the native species. It is made more concise and simple, first, 
by the use of somewhat less technical language; second, by the omis- 
sion, as far as possible, of the more recondite and, for the present 
purpose, less essential characters; and also of most of the obscure, 
insignificant, or rare plants which students will not be apt to meet 
with or to examine, or which are quite too difficult for beginners; 
such as the Sedges, most Grasses, and the crowd of Golden Rods, 
Asters, Sunflowers, and the like, which require very critical study. 
On the other hand, this small volume is more comprehensive than 
the Manual, since it comprises the common herbs, shrubs, and trees 
of the Southern as well as the Northern and Middle States, and all 
which are commonly cultivated or planted, for ornament or use, in 
fields, gardens, pleasure grounds, or in house culture, including even 
the conservatory plants ordinarily met with. 

It is very desirable that students should be able to use exotic as 
well as indigenous plants in analysis; and a scientific acquaintance 
with the plants and flowers most common around us in garden, field, 
and greenhouse, and which so largely contribute to our well-being 
and enjoyment, would seem to be no less important than in the case 
of our native plants. If it is worth while so largely to assemble 
around us ornamental and useful trees, plants, and flowers, it is cer- 
tainly well to know what they are and what they are like. To stu- 
dents in agricultural schools and colleges this kind of knowledge will 
be especially important. 

One of the main objects of this book is to provide cultivators, 
gardeners, and ainateurs, and all who are fond of plants and flowers, 


with a simple guide to a knowledge of their botanical names and 
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structure. There is, I believe, no sufficient work of this kind in the 
English language, adapted to our needs, and available even to our 
botanists and botanical teachers — for whom the only resource is to a 
botanical library beyond the reach and means of most of these, and 
certainly quite beyond the reach of those whose needs I have here 
endeavored to supply, so far as I could, in this small volume. The 
great difficulties of the undertaking have been to keep the book within 
the proper compass, by a rigid exclusion of all extraneous and unneces- 
sary matter, and to determine what plants, both native and exotic, are 
common enough to demand a place in it, or so uncommon that they 
may be omitted. It is very unlikely that I can have chosen wisely in 
all cases and for all parts of the country, and in view of the different 
requirements of botanical students on the one hand and of practical 
cultivators on the other—the latter commonly caring more for 
made varieties, races and crosses, than for species, which are the 
main objects of botanical study. 

But I have here brought together, within less than 350 pages, brief 
and plain botanical descriptions or notices of 2650 species, belonging 
to 947 genera; and have constructed keys to the natural families, and 
analyses of their contents, which I hope may enable students, who 
have well studied the First Lessons, to find out the name, main char- 
acters, and place of any of them which they will patiently examine in 
blossom, and, when practicable, in fruit also.If the book answers 
its purpose reasonably well, its shortcomings as regards cultivated 
plants may be made up hereafter. As to the native plants omitted, 
they are to be found, and may best be studied, in the Manual of the 
Botany of the Northern United States, and in Chapman’s Flora of the 
Southern United States. 

This book is designed to be the companion of the First Lessons in 
Botany, which serves as grammar and dictionary; and the two may 
be bound together into one compact volume, forming a comprehensive 
School Botany. 

For the account of the Ferns, and the allied families of Cryptoga- 
mous Plants I have to record my indebtedness to Professor D. C. 
Eaton of Yale College. These beautiful plants are now much cul- 
tivated by amateurs; and the means here so fully provided for 
studying them will doubtless be appreciated. 


HARVARD UNIVERSITY HERBARIUM, Cambridge, Mass., 
August 29, 1868. 


PREFACE TO THE REVISION. 


+0 


THREE motives have dominated the course of this revision ; First, 
to preserve, so far as possible, the method of the original; it is still 
Asa Gray’s botany, and the reviser has attempted nothing more 
than to bring it down to date. Second, it is a companion to the 
Manual, and, therefore, the nomenclature is made to conform strictly 
with that volume; and the authorities have been added for the purpose 
of identifying the names, and to distinguish them from other systems 
of nomenclature which are now advocated. Third, it is primarily a 
school book, and there has been no attempt to include either all the 
wild or all the cultivated plants of its territory, but rather to consider 
those species which are most readily accessible for demonstration, 
and which are most likely to attract the attention of a beginner in 
botany. If it is said that many conspicuous wild plants are omitted, 
the reviser will answer that all such plants are described in the 
Manual, and Chapman’s Flora of the Southern States, while there is no 
other account of our domesticated flora. Therefore, in cases of doubt 
as to the relative importance, to this volume, of wild and cultivated 
species, the cultivated rather than the native plants have been inserted. 

A preliminary draft of this revision, through the family Legumi- 
nose, was made by Professor Charles R. Barnes, of the University of 
Wisconsin, of which I have been glad to avail myself. 


L. H. BAILEY. 


CoRNELL UNIVERSITY, Ithaca, New York, 


January, 1895. 
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SIGNS AND EXPLANATIONS ; 5 Sy. er 5 hy mt ee Oy aes 
SQATISTICS.  . apt . . : . . . . - 28 
NOMENCLATURE. é F ; ; 5 . 3 . ‘ 5 XY) 
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SERIES I. FLOWERING OR PHENOGAMOUS PLANTS. 


Crass I. ANGIOSPERMS. 


E & 
Subclass I. Dicotyledons or Exogens, pp. 33 to 401. 

I. Poryretatous Division . 3 : 5 a oe! 
I. Ranunculaceze (Growtoot ey : 5 : «34 
II. Magnoliaceze (Magnolia Family) . dee : peed 


III. Anonacez (Custard Apple Family) i 9 0 » 48 
IV. Menispermacee (Moonseed Family) . 5 ¥ - 48 
V. Berberidacee (Barberry Family). . ‘ : --— 49 
VI. Nympheacez (Water Lily Family) : ° . Fie! | 
VII. Sarraceniaceze (Pitcher Plant Family) . : ‘ = 68 
VIII. Papaveraceze (Poppy Family) 5 3 0 : . 54 
IX. Fumariaceze (Fumitory Family) . : a : OT! 
Xi Crucifere (Mustard/Familyyene. os). 68 
XI. Capparidacez (Caper Family) . 4 F 0 08 
XII. Resedacez (Mignonette Family) . 6 ‘ b a (eh 


XIII. Pittosporacez (Pittosporum Family) . 5 : :, 69 
XIV. Cistaceze (Rockrose Family) . Z ; A A a tet!) 
XV. Violacee (Violet Family) . , 5 - 2 > ffl 
XVI Caryophyllacee (Pink Family) . sities 2 ee 
XVII. Portulacaceze (Purslane Family) . ; : ~ Ue 
XVIII. Tamariscinee (Tamarisk Family) : 3 : sol 
XIX. Hypericacez (St. John’s-Wort Family) ; ; > 8 


XX. Ternstroemiacee (Camellia or Tea Family) . , - 284 
XXI. Malvaceze (Mallow Family) . 5 5 3 ? ce teh 


XXII. Sterculiacee (Sterculia Family) . : : r - -90 
XXIII. Tiliacee (Linden Family) . , A ° . op RD 
XXIV. Linacee (Flax Family) . . . E < 2 92 


XXV. Geraniacee (Geranium emis . ° . : - 93 
XXVI. Rutacee (Rue Family) . < , , 7 
9 


e 
© 
eo 
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XXVII. 
XXVIII. 
XXIX, 
XXX. 


XXXI. 
XXXII. 
XXXII. 
XXXIV. 
XXXV. 
XXXVI. 
XXXVII. 
XXXVIIL 
XXXIX. 


XL. 

XLI. 
XLII. 
XLII. 

ee SUL Vic 
XLV. 
XLVI. 


XLVII. 
XLVIII. 
XLIX. 
L. 

LI. 

LI. 
LIU. 


LIV. 
LV. 
LVI. 


CONTENTS. 


Simarubaces (Quassia Family) . 2 
Meliacez (Melia Family) . 7 5 
Tlicineze (Holly Family) 

Celastracez (Staff Tree Family) . 
Rhamnacee (Buckthorn wei. 
Vitaceze (Vine Family) 

Sapindacee (Soapberry Pcie 
Anacardiaceze (Cashew Family) . 
Polygalacez (Polygala Family) 
Leguminosz (Pulse Family) 

Rosaceze (Rose Family) : 
Calycanthacee (Calycanthus Family) ¢ 
Saxifragaceze (Saxifrage Family) 
Crassulaceze (Orpine Family) 
Droseracee (Sundew Family) ; 
Hamamelideze (Witch-Hazel Family) . 
Halorageze (Water Milfoil Family) 
Myrtaceze (Myrtle Family) . 
Melastomacee (Melastoma Family) 
Lythraceze (Loosestrife Family) . 


Onagracee (Evening Primrose Family) 


Loasacez (Loasa Family) 
Passifloraceze (Passion Flower Family) 
Cucurbitacee (Gourd Family) 
Begoniacee (Begonia Family) 
Cactaceze (Cactus Family) . 
Ficoidee (Fig Marigold Handly ye 
Umbelliferze (Parsley Family) 
Araliacee (Ginseng Family) 
Cornaceew (Dogwood Family) . 


II. Monorerarovus Division 


LVII. 
LVIII. 


LIX. 
LX. 
LXI. 
LXIl. 
LXIII. 
LXIV. 
LXV. 
LXVI. 
LXVII. 
LXVIII. 
LXIx. 
LXX. 
LXXI. 


Caprifoliacez (Hoseranorl® Family) 
Rubiacee (Madder Family) 
Valerianacee (Valerian Family). 
Dipsacess (Teasel Family) . 
Composite (Composite Family) . 
Lobeliacee (Lobelia Family) 5 
Campanulacee (Campanula Family) . 
Ericaceze (Heath Family) 
Diapensiacee (Diapensia Family) 
Plumbaginacew (Leadwort Family) 
Primulaces (Primrose Family) . 
Sapotacee (Sapodilla Family) 
Ebenacee (Ebony Family) . 
Styracacee (Storax Family) 
Oleacex (Olive Family) . 


. . 


174 
175 


187 
189 


200 
204 
205 


208 
208 
214 
218 
219 
220 
260 
261 
262 
271 
271 
273 
278 
277 
277 
279 


LXXII. 
LXXIIl. 
LXXIV. 
LXXV. 
LXXVI. 
LXXVILI. 
LXXVIII. 
LXXIX. 
LXXX. 
LXXXI. 
LXXXII. 
LXXXIiIl. 
LXXXIV. 
LXXXYV. 
LXXXVI. 
LXXXVII. 
LXXXVIII. 
LXXXIX. 
XC. 


CONTENTS. 


Apocynaces (Dogbane Family). . 
Asclepiadacee (Milkweed Family) . 
Loganiaceze (Logania Family) 
Gentianacee (Gentian Family) . 
Polemoniacez (Polemonium or Phlox Family) 
Hydrophyllaceze (Waterleaf Family) . 
Borraginacez (Borage Family) 
Convolvulacez (Convolvulus Family) . 
Solanacez (Nightshade Family) . 
Scrophulariacee (Figwort Family) 
Orobanchaceze (Broom Rape Family) . 
Lentibulariaceee (Bladderwort Family) 
Gesneracee (Gesneria Family) 
Bignoniacee (Bignonia Family) . 
Pedaliacee (Sesamum Family) 
Acanthacez (Acanthus Family) . 
Verbenacee (Vervain Family) 
Labiate (Mint Family) 

Plantaginacee (Plantain Family) 


Ill. Arretraxtous Division 


XCI. 
XCII. 
XCIII. 
XCIV. 
XCV. 
XCVI. 
XCVII. 
XCVIII. 
XCIX. 
C. 

Cl. 

Ci. 
CIIl. 
CIV. 
CV. 
CVI. 
CVII. 
CyIll. 
CIX. 
CX. 


Subclass II. Monocotyledons or Endogens, pp. 402 to 475. 


Nyctaginacee (Four- aloes amine 
Illecebraceze (Knotwort Family) . 
Amarantacee (Amaranth Family) 
Chenopodiacez (Goosefoot Family) 
Phytolaccaceze (Pokeweed Family) 
Polygonacesee (Buckwheat Family) 
Aristolochiacee (Birthwort Family) 
Piperacez (Pepper Family) . 

Lauracez (Laurel Family) . 

Thymeleaceze (Mezereum Family) 
Eleagnacee (Oleaster Family) 
Loranthacez (Mistletoe Family) . 
Santalacee (Sandalwood Family) 
Euphorbiaceze (Spurge Family) . 
Urticacee (Nettle Family) . : 
Platanacee (Plane Tree Family) . ° 
Juglandaceze (Walnut Family) A 
Myricaceze (Sweet Gale Family) . , 4 
Cupuliferze (Oak Family) 

Salicacew (Willow Family) . 


J. Peratormerovs Division 


CXI. 


CXII. 
CXIIL. 


Hydrocharidacez (Frogbit Family) 
Orchidacese (Orchis Family) 
Scitamines (Banana Family) . : . 


. 


892 
399 


402 
402 
403 
410 


aby CONTENTS. 


CXIV. Bromeliacezw (Pineapple Family) rte : . 
CXV. Hemodoracee (Bloodwort Family) . ~~ . 


CXVI. Iridacex (Iris Family) 0 ; eat A 
CXVII. Amaryllidacee (Amaryllis Family) : : 4 : 
CXVIII. Dioscoreacee (Yam Family) , “ : : . 


CXIX. Liliacee (Lily Family) 

CXX. Pontederiaceze (Pickerel Weed Family) 
CXXI. Commelinacee (Spiderwort Family) . 
CXXII. Alismacee (Water Plantain Family) . 
CXXIII. Xyridacee (Yellow-eyed Grass Family) 

CXXIV. Mayacee (Mayaca Family) 


CXXV. Eriocaulonacee (Pipewort Family) . : ° 
CXXVI. Juncacee (Rush Family) . 5 7 : 
II. Spapiceous Division . - “ “ 


CXXVII. Naiadacez (Pondwese Family) 5 : > 
~ CXXVIII. Lemnaceze (Duckweed Family) 
CXXIX. Aracez (Arum Family) 
CXXX. Typhacee (Cat-tail Family) : 2 j 
CXXXI. Pandanacez (Screw Pine Family) . . : 
CXXXII. Palmaceze (Palm Family) . - : . A 
Ill. Guumacrous Division . : é . . 
CXXXIII. Cyperacee (Sedge Fanitlyyi 5 : : : : 
CXXXIV. Graminez (Grass Family) . : : 5 . ° 


Cuass II. GymMNosPeRMs. 


CXXXV. Conifere (Pine Family) . : . 
CXXXVI. Cycadacez (Cycad Family) . 3 A : 
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476 
485 


SERIES Il. FLOWERLESS OR CRYPTOGAMOUS PLANTS. 


Crass III. Acrocens. 


CXXXVII. Equisetacez (Horsetail Family) . 
CXXXVIII. Filices (Fern Family) . 5 . 
CXXXIX. Ophioglossacee (Adder’s-tongue Fan iramiyy 
CXL. Lycopodiacee (Club Moss Family ) 
CXLI. Selaginellacew (Selaginella Family) 
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AN ANALYTIC 
FAMILIES. 
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L-KEY TO THE NATURAL 


A. FLOWERING or PHEHXNOGAMOUS. Plants producing true flowers and 


seeds. (B, page 25.) 


I. AnciospermMs, those plants bearing the ovules in a closed ovary ; coty- 
ledons normally 2 or 1 (includes all but the Pine and Cycad families). 


(II, page 24.) 


+ DicoTYLEDONS OR ExoGens, with wood in a.circle or in concentric 
annual circles or layers around a central pitr; netted-veined lzaves ; 
and parts of the flower mostly in fives or fours. Cotyledons typically 2. 


(++ page 23.) 


O. Polypetalous Division, typically with both calyx and corolla, the latter of 


wholly separate petals. (OO, page 17. OOO, page 21.) 


* More than 10 stamens, more than twice the number of the sepals or divi- 


sions of the calyx. (* * page 15.) 
Stamens monadelphous, united with the base of the corolla: anthers kid- 
ney-shaped, one-celled . . a . MALLOW FAMILY, 
Stamens monadelphous at base: anthers two-celled: leaves twice 
pinnate. : . ae seers 7 . MIMOSA SUBF. 
Stamens monadelphous at bas2: anthers two-celled: leaves not pinnate — 
Leayes with joint between petiole and blade, which is translucent- 
dotted’ . 3 fi < . : ° - (Citrus) RUE F. 
Leaves without a joint and not translucent-dotted CAMELLIA F, 
Stamens not nonadelphous — 
Pistils numerous, but imbricated over-each other and cohering in a 
mass on a long receptacle . ° - A MAGNOLIA F. 
Pistils several, immersed in hollows in a top-shaped receptacle, 
(Nelumbo) WATER LILY F., 
Pistils numerous and separate, at least their ovaries, but concealed 
in a hollow fleshy receptacl2— 
Which bears sepals or bracts over its surface: leaves simple, 
opposite . F 5 A : 4 CALYCANTHUS F, 
Which is naked and imitates an inferior ovary: leaves alternate, 


ce mpound . , é “ (Rosa) ROSE F. 
Pistils numerous or mor2 tha one, separate, on the receptacle — 
Stameus borne on the calyx . < : A 5 . ROSE F. 


Stumens borne on the receptacle — 
Leaves centrally peltate: aquatic herb (Brasenia), 
WATER LILY F. 


Leaves peltate near the margin: woody climber, 
MOONSEED F. 
Leaves not peltate, quite entire : trees or shrubs — 
Spicy anise-scented: petals numerous: seed solitary, 
(Nlicium) MAGNOLIA F, 
Unpleasantly scented when bruised: netals 6 in 2 ranks: 
seeds several . : . CUSTARD APPLE F. 


Leaves not peltate: herbs, or if woody-stemmed the leaves 
are compound , A F : - CROWFOOT F. 
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122 
98 
84 


45 
51 


163 
141 
141 


51 
48 


45 
48 
34 
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Pistils (as to ovary) one below but 3-several-lobed or horned at the top— Pace 


shy plants: petals unequal, cut or cleft: pod 1-celled, 
ae eee cated e 6 4 ; ae, rca F. 
: pod several-celled, several-seeded, 
ipa ee ; (Nigella) CROWFOOT F. 
Fleshy plants: petals equal, narrow, entire FIG MARIGOLD F. 
Pistil one, completely so as to the ovary, which is — ; d 
One-celled, and with one parietal placenta, or otherwise showing 
that the pistil is of a single carpel — : 
Shrubs or trees: leaves twice pinnate or else phyllodia: fruit 
a pod . F c ‘i . (Acacia) PULSE F. 
Shrubs or trees : leaves simple : stone fruit (Prunus) ROSE F. 
Herbs; with 1-flowered 1-2-leaved stems: leaves peltate, 
i (Podophyllum) BARBERRY F. 
Herbs; with flowers in racemes, &c.: leaves not peltate, 
CROWFOOT F. 
One-celled, with two or more parietal placente — 
Calyx free from the ovary : stamens on the receptacle — _ 
Leaves punctate with pellucid and dark dots, opposite, 
entire ‘ : . ST. JOHN’S-WORT F. 
Leaves not punctate — 
Calyx persistent, of 5 unequal sepals ROCKROSE F. 
Calyx deciduous, of 4 sepals: petals 4, 
(Polanisia) CAPER F. 
Calyx falling when the corolla opens or before: 
petals more numerous than the (mostly 2) 
. sepals. : 2 4 : ; POPPY, FE. 
Calyx coherent with the ovary — 
Fleshy and leafless, often prickly plants CACTUS F. 
Leafy herbs, rough or bristly, the hairs sometimes 
stinging . 5 : ° 4 LOASA F. 
Two-several-celled, or when 1-celled the ovules not parietal — 
Leaves punctate with both dark and _pellucid dots, opposite: 
ovary superior 3 5 . ST. JOHN’S-WORT F. 
Leaves punctate with pellucid dots, not jointed with their 
stalk: ovary inferior . . A . MYRTLE-F. 
Leaves punctate with pellucid dots, alternate, jointed with 
their stalk: ovary,;superior . é : . RUE F. 
Leaves not punctate with pellucid dots, and — 
All at the root, in the form of pitchers or tubes, 
PITCHER PLANT F. 
All at the root, bearing a flytrap at the end, 
SUNDEW F. 
All from prostrate rootstocks or tubers under water, 
mostly peltate or rounded, equal-sided, 
WATER LILY F. 
On the rootstock or tuber, or alternate on stems, unequal- 
sided, succulent: flowers moncecious BEGONIA F. 
On herbaceous stems, succulent: pod 1-celled, 
PURSLANE F. 
On woody stems (trees or shrubs), of ordinary confor 
mation — 
Stamens on the receptacle, mostly in 5 clusters: calyx 
valvate in the bud: stipules (often deciduous), 
LINDEN F. 
Stamens in 5 clusters, one on the base of each petal: 
calyx imbricated in the bud: no stipules — 
Ovary superior, 5-celled . CAMELLIA F. 
Ovary partly inferior, becoming one-celled and 
one-seeded . é 7 SLORAX Ky 
Stamens separate: leaves alternate, mostly with 
stipules. : ; 4 . PEAR SUBF. 
Stamens separate : leaves opposite or some of them 
scattered: no stipules— 
Calyx tube or cup wholly adherent to the 3-5- 
celled ovary ; . SAXIFRAGE F, 
Calyx cup extended beyond the free or adherent 
few-many-celled ovary LOOSESTRIFE F. 


68 


173 


193 


143 


164 
177 
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* x Not more than 10 stamens, or if so not more than twice the number Of PAGE 
the sepals or divisions of the calyx. . ; 
+Calyx free from the two or more separate or nearly separate 
ovaries. 
Woody twiners, with dicecious flowers, separate stamens opposite as 
many petals, and few’ pistils c .~ MOONSEED F. 48 
Woody twiners, with monecious flowers, united stamens, and many 
pistils in a head, in fruit scattered ina spike MAGNOLIA F. 45 
Trees, with dicecious or polygamous flowers, pinnate leaves, and few 
_winged fruits : . é ‘ : é - QUASSIA F. 101 
Trees, with diccious flowers, or herbs with perfect flowers: leaves 
pinnate, pellucid-dotted, strong-scented or aromatic RUE F. 98 
Herbs or shrubs: leaves not pellucid-dotted: flowers chiefly 


perfect — ‘ 
Succulent or fleshy plants : pistils, petals, and sepals all equal in 
number . F ; , E F. 170 


Not succulent nor fleshy thickened — 
Stamens inserted on the calyx: leaves alternate, 
3 ROSE F. 141, & SAXIFRAGE F. 164 
Stamens inserted on a disk adhering to bottom of the calyx: 
leaves opposite, compound, 
(Staphylea) SOAPBERRY F. 108 


Stamens inserted on the receptacle . . CROWFOOT F. 34 
++Calyx free from the single (simple or compound) ovary ; i.e. ovary 
superior. 


Stamens of the same number as the petals and opposite them — 
Anthers opening by uplifted valves: ovary simple, 1-celled, 


’ P BARBERRY F. 49 
Anthers opening lengthwise — 
Ovary 1-celled, 1-ovuled: styles5 . . LEADWORT F. 271 
Ovary 1-celled, with several ovules on a central placenta — 
Style and stigma only one: calyx persistent, 
: PRIMROSE F. 273 
Style or stigma cleft orlobed . PURSLANE F. 79 
Ovary 5-celled, with several ovules in each cell, 
STERCULIA F. 90 
Ovary 2-celled, with a pair of erect ovules in each cell, 
VINE F. 106 
Ovary 2-4-celled, with one erect ovule in each cell, — 
BUCKTHORN F. 104 
Stamens when of the same number as the petals alternate with them, 
sometimes more numerous, sometimes fewer — 
Leaves punctate with pellucid and dark dots, opposite, entire: 
calyx persistent .- : ; ST. JOHN’S-WORT F. 81 
Leaves punctate with large pellucid dots: leaves alternate or 
compound 9 . 4 ‘ ; : 4 ae RUBS ES) 98 
Leaves not punctate with pellucida dots — : 
Ovary simple, as shown by the style, stigma, and single pari- 
etal placenta 3 ; : i : PULSE F. 116 
Ovary seemingly simple, 1-celled, 1-seeded: style 1, 
(Fumaria) FUMITORY F. 57 
Ovary compound, as shown by the number of cells, placentx, 
styles, or stigmas — a 
With 2 parietal placentz, but 2-celled by a partition be- 
tween: stamens tetradynamous MUSTARD F. 58 
With 2 parietal placentz, and 1-celled: stamens 6, sepa- 
rate, not tetradynamous . : - CAPER F. 68 
With 2 parietal placentz, and 1-celled: stamens 6 in 2 sets, 
FUMITORY F. 57 
With 3 (rarely 5) parietal placente, and 1-celled : 
stamens not 6— 
Stamens inserted on the calyx, or with 5 clusters of 
gland-tipped stamen-like bodies, 
SAXIFRAGE F. 164 
Stamens on the long stalk of the ovary: tendril 
climbers : PASSION-FLOWER F. 189 
Stamens on the receptacle — 
Flower irregular: style1 . PeeVIOLEL ¥, 71 


With one cell and many ovules on a central ee 


ANALYTICAL KEY. 


Flower regular: styles various — 
Styles or their divisions twice as many as PAGE 
the placentz : leaves glandular-bristly, 
SUNDEW F. 173 
Styles as many as the placentw: leaves awl- 
shaped or scale-shaped, 
TAMARISK F. 81 
Style and stigma one: stamens 5: leaves 
coriaceous . PITTOSPORUM F. 69 
Style and stigma one, or sessile stigmas 3: 
stamensnot5  . ROCKROSE F. 69 


With one cell, one erect ovule, and 3 styles or stigmas, 


CASHEW F. 112 
F. 73 


With two cells and several or many ovules in the center, 


but becoming 1-celled: stamens 4-12, on the calyx, 
LOOSESTRIFE F. 177 


With two cells and a single hanging ovule in each cell — 


Flowers irregular: stamens 6 or 8, diadelphous or 

monadelphous: anthers opening at the apex, 
POLYGALA F. 114 

Flowers regular, with narrow petals: shrubs or 

trees — 

With alternate simple leaves and 4 stamens 
with anthers .  WITCH-HAZEL F. 174 

With opposite leaves and 2 (rarely 3 or 4) stamens, 
OLIVE F. 279 


With more than two cells, or when only two cells with 2 


or more ovules in each cell— 
Seeds very numerous in each of the 3-5 cells of the 
pod: style 1: stamens on the receptacle, 
: HEATH F. 262 
Seeds numerous, or few on a stalk bursting out of 
the pod: style 1: stamens on the calyx, 
LOOSESTRIFE F. 177 
Seeds indefinitely numerous: styles 2 or more, or 
splitting into 2: stamens on the calyx, 
SAXIFRAGE F. 164 
Seeds ee or few, at least the.ovules 3-12 in each 
cell — 
Shrubs, with opposite leaves of 3 or5 leaflets, and 
a bladdery pod BLADDERNUT SUBF. 109 
Herbs, with alternate or radical leaves of 3 or 
more leatlets: flower regular, 
(Oxalis) GERANIUM F. 93 
Herbs, with simple alternate leaves: flower 
irregular (Impatiens) GERANIUM F. 93 
Shrubs, with simple leaves: seeds in a pulpy aril, 
STAFF TREE F. 103 
Seeds and ovules only one or two in each cell — 
Tree, with twice pinnate leaves, and anthers 
within the tube of united filaments, 
MELIA F. 101 
Shrubs or herbs, with stamens monadelphous only 
at base, and aromatic-scented leaves, 
; GERANIUM F. 93 
Herbs, with alternate leaves, mostly of pungent 
taste and odor, no tendrils when climbing: 
stamens separate , . GERANIUM F._ 93 
Herbs, with alternate and compound insipid 
leaves, climbing by a hook or tendril in the 
flower cluster, 
(Cardiospermum) SOAPBERRY F. 108 
Herbs (or one species shrubby), with simple and 
entire scentless leaves, and stamens often 
slightly monadelphous at the base, 
FLAX F. 93 
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Shrubs or trees, leaves not aromatic-scented : PacE 


stamens separate — 
Leaves simple, not lobed: fruit asmall berry, 
HOLLY F. 


Leaves simple, not lobed: fruit a colored 
pod: seeds in a red pulpy aril, 

STAFF TREE F. 
Leaves simple, palmately-lobed or cleit, 
opposite... . MAPLE SUBF. 

Leaves compound, pinnate or digitate, 
2 SOAPBERRY F. 

++ Calyx with tube adherent to the ovary, i.e. ovary inferior. 
Tendril-bearing herbs, with mostly monoecious or dicecious flowers: 
stamens commonly only 3 ° ‘ C URD F. 
Not tendril-bearing — 

Pod many-seeded, 4-celled: anthers 1-celled, opening by a pore: 
leaves 3-Sribbed 5 é A . MELASTOMA F, 
Pod or berry many-seeded ; anthers 2-celled, opening lenythwise — 
Styles 2-5, or one and 2-cleft . : » SAXIFRAGE F, 
Style 1: stigma 2-4 lobed or entire, EVENING PRIMROSE F. 
Pod with 1-4 seeds, and ovary with more than one ovule in each 
cell, the seed inclosed ina pulpy aril . STAFF-TREE F. 
Fruit with one seed, and ovary with only one ovule in each cell — 

Stamens just as many as the petals, and opposite them, 
BUCKTHORN F. 
Stamens as many as the petals and alternate with them, or 

sometimes twice as many — 

Style only one, slender: stigma notched or 4-lobed : calyx 
with its tube mostly prolonged more or less beyond 


the ovary: herbs . EVENING PRIMROSE F. 
Style only one, thick: stigmas 5: calyx not at all con- 
tinued beyond the ovary . 3 GINSENG F. 


Style and stigma one: trees or shrubs, or if herbs the 
head of flowers with corolla-like involucre, 

DOGWOOD F. 

Style none: sessile stigmas 4: aquatic herbs, 
WATER MILFOIL F. 

Styles 2-5 — 
Petals 4: styles 2: flowers in axillary clusters in 
late autumn: shrub: pod 2-lobed, 

WITCH-HAZEL F. 
Petals 5: styles 2-5: flowers corymbed: shrub or 


trees . : > 5 PEAR SUBF. 
Petals 5: styles 2-5, mostly 5: flowers umbelled: 
fruit berry-like . 5 , GINSENG F. 


Petals 5: styles 2: flowers in (mostly compound) 
umbels: fruit dry, splitting into 2 closed 
pieces . ; A ; ’ PARSLEY F: 

0O Monopetalous Division, typically with both calyx and corolla, the lat- 
ter united more or less into one piece. 

* Calyx with its tube adherent to the ovary, 2.e. superior, or ovary 
inferior. 

Flowers collected in a head which is provided with a calyx-like involucre: 
anthers syngenesious, i.e. united into a tube or ring around the 
style, only4or5 . z i : / - COMPOSITE F. 

Flowers not involucrate, or when in an involucrate head having the 
anthers separate — . 

Tendril-bearing herbs: leaves alternate: flowers usually moneecious 
or diecious . » A “ és : ; . GOURD F. 

Not tendril-bearing: flowers commonly perfect, at most polygamous — 
Stamens free from the corolla, or lightly cohering with its base — 
Flowers irregular: stamens with the 5 anthers and some- 

times the filaments also united ; . LOBELIA F. 

Flowers regular: herbs, with some milky juice: stamens only 

as many as the lobes of the corolla CAMPANULA F. 

Flowers regular: shrubs, or evergreen and trailing : stamens 


twice as many as lobes of corolla, 
WHORTLEBERRY SUBF. 
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Stamens borne on the tube of the corolla and fewer than its lobes, PAGE 
vizZ.— ; 
One to three: ovary sometimes 3-celled, but the fruit only 
1-celled and 1-seeded 6 : . VALERIAN F. 218 
Four, two of them shorter: ovary 8-celled, but two cells 
empty: fruit 1-seeded (Linnea) HONEYSUCKLE F. 208 
Four, one longer and one shorter pair: ovary I-celled: fruit 
very many-seeded . : ot es GESNERIA F. 334 
Stamens borne on the corolla, twice or more than twice the num- 
ber of its lobes, more or less monadelphous or 5-ad elphous : 
leaves alternate . E : 5 6 . STORAX F. 277 
Stamens borne on the tube of the corolla, just as many as tts 
lobes: leaves opposite, whorled, crowded, or radical — 
With stipules entire . 6 5 . MADDER F. 214 
Without true stipules — ; 
Ovary 1-celled, 1-seeded: flowers in an involucrate head, 
TEASEL F. 219 
Ove. y 2-5-celled — 


2-celled, the fruit twin: leaves entire, in whorls, 
MADDER F. 214 
2-5-celled: flowers not in a proper head; leaves 
chiefly opposite, often toothed or compound, 
HONEYSUCKLE F. 208 
8-celled: leaves mossy-crowded, or radical, 
DIAPENSIA F. 271 
* « Calyx free from the ovary, t.e. inferior, or ovary superior — 
+ Corolla more or less irregular — \ 
Stamens 10 or 5, distinct: anthers opening by a hole at the apex of 
each cell: ovary 5-celled 3 s SS SURAT Ey een 
Stamens 10, diadelphous or monadelphous: anthers opening length- 
wise: ovary I-celled . : : “ F : PULSE F. 116 
Stamets $ or 6, diadelphous or monadelphous: anthers opening by a 
hole at the apex: ovary 2-celled . 3 : POLYGALA F. 114 
Stamens 6, diadelphous: the middle anther of each set 2-celled, the 
other two 1-celled: ovary I-celled . ; FUMITORY F. 57 
Stamens (with anthers) 5 — 
Ovary deeply 4lobed, making 4 seed-like fruits or pieces, 
(Echium, etc.) BORAGE F. 301 
Ovary not divided : fruit (mostly a pod) many-seeded — 
Calyx urn-shaped, inclosing the pod, which is 2-celled, the 
top separating as a lid, 
(Hyoscyamus) NIGHTSHADE F. 311 
Calyx 5-cleft or 5-parted: pod 2-valved, 
(Verbascum) FIGWORT F. 318 
Stamens (with anthers) 4 or 2— 
Ovary 1-celled with a central placenta, bearing several or many 
seeds: stamens2 . : : . BLADDERWORT F. 333 
Ovary 1-celled with 2 or 4 parietal placentx : stamens 4, didyn- 


amous — 
Leafless plants, brownish or yellowish, never green, with 
scales in place of foliage . . BROOM RAPE F. 332 


Leafy plants, with ordinary foliage — 
Not climbing: seeds minute, wingless GESNERIA F. 334 
Climbing: seeds winged . : : BIGNONIA F. 335 
Ovary 2-celled, many-ovuled: pod containing very many flat and 
winged seeds: woody climbers or trees BIGNONIA F. 335 
Ovary 4-celled (but stigmas only 2): many flat and wingless large 


seeds, filled by the embryo: herbs. .SESAMUM F. 337 
Ovary 2-celled, many-seeded or few-seeded, the placenta in the 
axis— 


Seeds few or several in each cell, flat and borne on hook-like 
projections of the placentz, or globular on acartilagi- 
nous ring: no albumen . ‘ : ACANTHUS F. 387 
Seeds many or few in each cell, not borne on hooks, &e. : 
embryo in albumen — 
Corolla 2-lipped or very irregular , 
FIGWORT F. 318 (Also SCHIZANTHUS, 318) 
Corolla regular or very nearlyso . NIGHTSHADE F. 311 
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Ovary 2-4 celled, merely eeevieds with only a single ovule or seed PacE 
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in each cell, not lobed . % 3 VERVAIN F. 33! 
Ovary 4-parted, making 4 seed-like pieces or nutlets around the : 
; single style . c é 5 é Z = - MINT F. 342 
++ Corolla regular. ¢ 
Stamens more numerous than the divisions of the corolla. (Here, 
From the cohesion of the bases of the petals, some of the follow- 
ing, ranked as polypetalous, may be sought) — : 
Leaves twice pinnate, or else phyllodia: ovary one, simple, 
l-celled . 3 : é 5 - MIMOSA SUBF. 122 
Leaves simply compound, of 3 leaflets: ovary 5-celled: stamens 
10, monadelphous at the base (Oxalis) GERANIUM F. 93 
Leaves simple, in one compound, fleshy, very thick: anthers 2- 
celled: pistils as many as lobes of the corolla ORPINE F. 170 
Leaves simple or lobed or divided: stamens indefinite, monadel- 
phous: anthers kidney-shaped, 1-celled . MALLOW F. 85 
Leaves simple, not lobed or divided, nor fleshy : anthers 2-celled : 
pistil compound, more than 1-celled — 
Anthers commonly opening at the end: stamens on the re- 
ceptacle, free or nearly free from the corolla, 
HEATH F. 262 
Anthers opening lengthwise: stamens on the corolla or 
mainly so: trees or shrubs — 
Flowers polygamous or dicecious: stamens separate: 
styles 4, each 2-lobed . . : EBONY F. 277 
Flowers perfect : stamens more or less monadelphous or 
5-clustered — 
Base of the calyx coherent with the base of the ovary, 
STORAX F. 277 
Calyx wholly free from the ovary CAMELLIA F. 84 
Stamens fewer than the lobes or divisions of the corolla— 
Four, mostly didynamous— 
Ovary 2-celled, with usually many ovules in each cell, 
FIGWORT F. 318 
Ovary 2-celled, with few or several ovules in each cell: 
seeds fiat on hooks . : . ACANTHUS F. 337 
Ovary 2-4-celled, with a single ovule in each cell, 
VERVAIN F. 339 
Two only with anthers, and two abortive ones: ovary deeply 
4-lobed A . (Lycopus) MINT F. 342 
Two, exserted: herbs, or some exotic species are low shrubby 
plants . 3 : . (Veronica) FIGWORT F. 318 
Two or three: shrubs, trees, or woody twiners OLIVE F. 279 
Stamens (with anthers) as many as the lobes or divisions of the 
corolla and opposite them — 
Styles or stigmas 5: ovary 1-celled: ovule and seed solitary, 
LEADWORT F. 271 
Style and stigma only one — 
Herbs: ovary 1-celled with a central placenta: seeds few or 
many 4 c 5 ° fs - PRIMROSE F. 273 
Trees or shrubs: ovary 5-celled: fruit 1-few-seeded: petal- 
like scales alternate with the anthers SAPODILLA F. 276 
Stamens (with anthers) as many as the lobes or parts of the corolla 
and alternate with them — 
Pistil one and simple, with one parietal placenta: fruit a legume 
or loment: leaves twice pinnate . . MIMOSA SUBF. 122 
Pistils as many as the lobes of the corolla, separate : fleshy plants, 
ORPINE F. 170 
Pistils several or many as to the ovary, or ovaries deeply lobed, 
the lobes or pieces making so many separate little 1-seeded 
fruits or akenes, but all around one common style — 
Akenes or lobes numerous in a heap or several in a circle, 
(Nolana) CONVOLVULUS F. 306 
Akenes or lobes only 4 around the base of the common style — 
Aromatic plants, with opposite leaves, 
(Mentha, ete.) MINT F. 342 
Not aromatic, with alternate and commonly rough leaves, 
BORAGE F, 301 
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Pistiis 2 as to their ovaries, these making many-seeded pods, but race 


stigmas and often styles also united into one — 
Pollen powdery and loose, as in ordinary plants, not in 
Masses Vis Ma ee DOGBANE F. 
Pollen all in waxy or granular masses, usually 10, and fixed 
in pairs to 5 glands of thestigma . MILKWEED F. 
Pistil one, with a single compound ovary which is not divided 
nor deeply lobed — , . 

Stamens on the receptacle, or lightly cohering above with 
what seems to be the corolla: ovary 1-celled, 1-seeded, 
late eet eer eee - 

Stamens on the receptacle, or nearly so: ovary 5-cellea: po 
many-seeded . 3 5 ve ELE AG Eber, 
Stamens borne on very base of the 4-8-parted corolla: the 
cells of the ovary just as many, one ovule in each: no 
style: berry-like fruit containing as many little stones, 
HOLLY F. 

Stamens plainly borne on the corolla — ; 
Leaves all radical, 1-7-ribbed: flowers in a spike: co- 
rolla thin and becoming dry: stamens 4: style and 
stigma one: pod 2-celled, rarely 3-celled, opening 
transversely . : ‘ 5 PLANTAIN F. 
Leaves on the stem— 

All opposite and entire, their bases or petioles con- 
nected by small stipules or a transverse stipu- 
lar line: ovary and pod 2-celled, several-seeded, 

LOGANIA F. 

All opposite or whorled and entire, without stipules: 
ovary and pod 1-celled, several-many-seeded - 
placente parietal — 

Juice milky: leaves short-petioled, 
(Allamanda) DOGBANE F. 
Juice not milky, bitter: stem leaves sessile, 
GENTIAN F. 
Alternate or some opposite, without stipules: ovary 
and pod 1-celled with 2 parietal placentz — 
Smooth marsh or water plants: leaves round- 
heart-shaped, entire, or of 3 entire leaflets, 
GENTIAN F. 
More or less hairy plants: leaves mostly toothed 
or divided: style 2-cleft, 
: WATERLEAF F, 

Opposite, no stipules: ovary 4celled, 4-ovuled: 
stamens 4: style not 3-cleft, 

; VERVAIN F. 

Opposite or alternate, simple or compound, without 
stipules, not twining: ovary and pod 3-celled: 
stamens 5: style 3-cleft at the apex, 

; POLEMONIUM F. 

Alternate, pinnate and tendril-bearing, lowest leaf- 

lets imitating leafy stipules, 
(Cobsea) POLEMONIUM F. 

Alternate, at least not opposite, without Stipules : 
stamens 5, rarely 4: ovary 2-5-celled — 

Four cells of the ovary 1-ovuled: fruit splitting 
into little nutlets: flower-clusters coiled, 
(Heliotrope) BORAGE F, 
Two or three 2-ovuled or four 1-ovuled cells: 
seeds large: mostly twiners, 
CONVOLVULUS F. 
Two or rarely more many-ovuled cells: seeds 
numerous — 

Styles 2, or rarely 3, or 2-cleft, 
WATERLEAF F, 
Style and stigma only one, 

NIGHTSHADE F, 
Leaves none: leafless parasitic twiners, destitute of 
greenherbage. . . . DODDER SUBF. 
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000 Apetalous Division, with only one series of true floral envelopes Praca 
(corolla absent), or no envelopes. 
* Flowers not in catkins, (* * bottom page 22.) 
Ovary 2-6-celled, its cells containing numerous ovules ~ 
_ Six-celled, the tube of the calyx coherent with its surface or the 
lower part of it: lobes of the calyx 3 .- BIRTHWORT F. 372 
Four-celled, the tube of calyx coherent with its surface: lobes of 
| calyxandstamens4 (Ludwigia) EVENING PRIMROSE F. 179 
Five-celled, five-horned, free from the calyx: stamens 10, 
(Penthorum) ORPINE F. 170 
Three-celled, free from the calyx of 5 sepals white inside: 
stamens 3 P ; . (Mollugo) FIG MARIGOLD F. 199 
Two-celled or four-celled, free from but inclosed in the cup- 
shaped calyx; stamens 4, 
(Rotala Ammannia) LOOSESTRIFE F. 177 
Two-celled. many pistils in a head: no calyx: flowers mone- 
cious. Tree . . _(Liquidambar) WITCH-HAZEL F. 174 
Ovary 1-2-celled, several-ovuled on one side of a basal placenta, 
(Cuphea) LOOSESTRIFE F. 177 
Ovary or ovaries 1-celled, with numerous or several ovules, on parietal 
- plaucente; calyx free— 
Calyx of 2 sepals: placentee 2 : - (Bocconia) POPPY F. 53 
Calyx of 4 or more sepals: placental . - .CROWFOOT F. 34 
Ovary 1-ceiled, with several or many ovules from the bottom or on a 
central placenta, free from the calyx — 
Flowers surrounded by dry scarious or colored bracts — 
Pod opening by a transverse line above the base, 
AMARANTH F. 360 
Pod splitting from the top : > - KNOTWORT F. 359 
Flowers not surrounded by dry or colored bracts — 
Stamens inserted at the base of the ovary, 
CHICKWEED SUBF. 73 
Stamens inserted on the calyx ; » KNOTWORYT F. 359 
Ovary or separate (or separable) ovaries 1-celled, with one or some- 
times two or three ovules — 
Woody plants, parasitic on trees, dicecions . MISTLETOE F, 378 
Woody or partly woody climbers by their leafstalks, 
(Clematis) CROWFOOT F. 34 
Trees or shrubs, not climbing — : 
Leaves pinnate, aromatic, their stalks mostly prickly: pis- 
tils more than one , : (Xanthoxylum) RUE F. 98 
Leaves pinnate, not aromatic nor prickly: pistil one, 
(Fraxinus) OLIVE F. 279 
Leaves simple, beset with silvery (rarely coppery) scurf or 
scurfy down A 5 : 2 OLEASTER F. 377 
Leaves simple, not silvery-scurfy — ‘ 
Aromatic or spicy-tasted; calyx mostly corolla-like: 
anthers opening by uplifted valves LAUREL F. 375 
Aromatic-scented: no proper calyx: anthers not open- 
i ing by valves. . . |. SWEET GALE F. 392 
Not aromatic: juice milky: stipules deciduous; flowers 
in a closed receptacle, which becomes pulpy, 
: (Fig) FIG SUBF. 385 
Not aromatic, and juice not milky: the leaves— _ 
Palmately lobed and veined, with sheathing stipules: 
no evident calyx ‘ . PLANE TREE F. 389 
Mostly toothed, feather-veined, sometimes also with 
ribs from the base: calyx free from the ovary, 
ELM SUBF. 384 
Entire: calyx corolla-like and free from the ovary: 
flowers perfect . : . MEZEREUM F. 376 
Entire (rarely toothed) : tube of calyx coherent with 
ovary : flowers divciously polygamous — 
Ovary and fruit pear-shaped: stigma terminal, 
SANDALWOOD F. 378 
Ovary globular or oval: stigma running down 
one side of the awl-shaped style, 
(Nyssa) DOGWOOD F, 205 
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Herbs, with sheathing stipules above the tumid joints of the PacE 
stem: leaves alternate . Ao ia . BUCKWHEAT F. 367 
Herbs, with the stipules (J we) not ie the form oF Vaio ia 5 
Pistils numerous or several: calyx commonly cor : 
stipules ine by Shat aay ei ts F. 34 
istils 3 or 4: ca and corolla none: flowers periect, ina 
Erne ipies A at ‘ : ¢ E 3 . PEPPER F. 374 
Pistils 1-4, inclosed by the persistent calyx: leaves alter- 
nate, pinnate or lobed, with stipules, 
(Poterium, ete.) ROSE F. 141 
Pistil 1, with 2 hairy styles or stigmas: leaves palmately 
compound or cleft: flowers dicecious. HEMP SUBF. 385 
Pistil only one : leaves simple — ; 
Calyx corolla-like (white), its tube coherent with the 
ovary: flowers perfect: leaves alternate, 
SANDALWOOD F. 378 
Calyx corolla-like, free from the ovary, but the base of 
its tube hardening and persistent as a covering to 
the thin akene, making a sort of nut-like fruit: 
style and stigma simple . FOUR-O’CLOCK F. 358 
Calyx greenish, sometimes colored or corolla-like : seed 
solitary — 
Style or stigma one and simple: flowers moncecious 
or dicecious . : 5 ‘ . NETTLE F. 384 
Styles or stigmas 2 or 3, or 2-3-cleft: flowers mostly 
perfect — 
Flowers crowded with dry and scarious bracts, 
AMARANTH F. 360 
Flowers without imbricated and scarious bracts — 
Leaves chiefly alternate, often toothed, cleft, 
or lobed . : . GOOSEFOOT F. 363 
Leaves opposite, entire, 
CHICKWEED SUBF. 73 
Calyx none, except as an adherent covering to the ovary, 
without lobes: aquatic ~. WATER MILFOIL F. 175 
Calyx none, the flowers in catkin-like spikes, 
(Piper, etc.) PEPPER F. 374 
Ovary 2-10-celled, with one or two ovules in each cell — 
Aquatic herbs, with 3-4-celled nut-like little fruits in the axils of 
the leaves or bracts. : : . WATER MILFOIL F. 175 
Herbs, shrubs, rarely trees, with moncecious flowers, 3-celled 
ovary and 3-lobed pod: the ovules and seeds single or a 
pair hanging from the summit of the cell: juice milky, 
except im the Box, ete. . 4 “ , . SPURGE F. 379 
Herbs, with stout hollow stems, perfect flowers, and 10-celled 
ovary, becoming berry-like . , . POKEWEED F. 367 
Sheps eNaet with 2-celled ovary, and winged fruit (samara or 
ey) — 
Of two keys, joined at their base and winged from the apex, 
; ; MAPLE SUBF. 109 
Of a single key, winged from the apex or almost all round: 
leaves pinnate . 5 : . (Fraxinus) OLIVE F. 279 
Of a single key, thin-winged all round: leaves simple, 
: ELM SUBF. 384 
Shrubs or trees with wingless 2-9-celled fruit, no milky juice, 


and — 
Perfect or sometimes diecious flowers : stamens 4-9 — 
Ovule hanging . : 5 : : we HOLGY or. 1102 
Ovule erect . . BUCKTHORN F. 104 


Perfect flowers : stamens about 24, white: seeds hanging, 
; (Fothergilla) WITCH-HAZEL F. 174 
« * Flowers (all monecious or diwcious) one or both sorts in catkins or 
catkin-like heads. 
Twining herb, with sterile flowers panicled, and fertile in a short 
_ _ scaly catkin (strobile) - (Humulus) NETTLE F. 384 
Climbing and woody, or low herbs, with mostly perfect flowers in 
Slender spikes. ; é : ; 5 .._ PEPPER F. 374 
Parasitic shrub, on trees: fruit a berry MISTLETOE F. 378 
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Trees or shrubs — 
With resinous juice, needle-shaped or scale-like leaves, and a 
__ cone (strobile) for fruit . s ‘ : ; PINE F., 
} With milky or colored juice, sterile flowers in spikes or ra- 
= cemes and fertile in catkin-like heads or short spikes, 
forming a fleshy mass in fruit, inclosing the akenes, 
ee, ‘ ” FIG SUBF. 
With colorless juice, often strong-scented resinous-aromatic bark, 
pinnate leaves, and only sterile flowers in catkins, 
WALNUT F. 


With colorless juice and simple leaves — 
Both kinds of flowers in short catkins or heads: fruit waxy- 
coated, berry-like or nut-like: leaves aromatic, 
SWEET GALE F. 
Both kinds of flowers in scaly catkins: the fertile with 2 or 3 
flowers, forming winged or sometimes wingless akenes 
or small keys, under each scale or bract, 
(Betula, Alnus) OAK F. 
Both kinds of flowers in catkins, dicecious, one under each 
scale or bract: pod filled with downy-tufted seeds, 
WILLOW F. 
Both kinds of flowers in heads, monecious, without calyx + 
® leaves palmately-lobed — 
Fruit of many two-beaked hard pods in a head: stipules 
deciduous . : 5 .  WITCH-HAZEL F. 
Fruit a head of club-shaped hairy-based nutlets: stipules 
sheathing . , 5 : PLANE TREE F. 
Both kinds of flowers or commonly only the sterile in cat- 
kins: fruit a nut in a sealy cup, or bur, or sac, or leafy- 
bracted involucre . : ; ; ci . OAK F, 
+-+-MonocoryLEDONS OR ENDOGENS, with wood in separate threads scat- 
tered through the diameter of the stem, not in a circle, no annual 
circles or layers ; leaves mostly parallel-veined ; and parts of the 
flower almost always in threes, never in fives ; cotyledon 1. 
O Peitaloideous Division, with flowers not on a spadix, and perianth or 
part of it more or less corolla-like. 

Pistils more than one, mostly numerous, separate or nearly so: peri- 
anth of 3 green sepals and 3 colored petals: leaves mostl 
netted-veined between the ribs . WATER PLANTAIN F. 

Pistil only one as to the ovary — 

Perianth adherent to the ovary, or superior, i.e. ovary inferior — 
Flowers dicecious: stem twining: leaves with distinct petiole 
and blade, the veins or veinlets netted . . YAM F. 
Flowers dicecious or polygamous: aquatic herbs: flowers 
from aspathe . : ; 7 . FROGBIT F. 
Flowers perfect — 
Anthers only one or two, borne on or united with the 
style or stigma: flower irregular . ORCHIS F. 
Anther only one, embracing the slender style but not 
united with it, 2-celled: flower irregular, 
GINGER SUBF. 
Anther only one, free from the style, 1-celled: flower 
irregular . é 5 . ARROWROOT SUBF. 
Anthers 5 (one abortive filament without any anther) : 
flower somewhat irregular : . BANANA F. 
Anthers 3, turned outwards: filaments either separate 
or monadelphous c . é : . IRIS F. 
Anthers 3, fixed by the middle: flower woolly outside, 
(Lachnanthes) BLOODWORT F. 
Anthers 6, all the stamens being perfect — 
Epiphytes or air plants, except the Pineapple, 
PINEAPPLE F. 
Terrestrial plants, chiefly from bulbs or corms, some 
from tubers, fibrous roots, or rootstalks — 
Perianth woolly or much roughened outside, 
BLOODWORT F. 
Perianth not woolly or roughened without, 
AMARYLLIS F. 
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Perianth free from i ovary ne a pearly so — 1 1 PAGE 
iphytes or air plants, wi ry and often scurfy leaves, _ 
Epiphy aay (Cillandsia) PINBAPPLE F, 414 
Stout aquatic herbs: flowers irregular as to the (corolla- 
like) perianth or stamens, or both, 
PICKEREL WEED F. 452 
Moss-like aquatic herb, with regular flowers . MAYACA F. 456 
Terrestrial herbs or sometimes woody plants, not rush-like 
or grass-like — ; 
6 Perianth of green sepals and colored petals which are 
distinctly different — 
Styles or sessile stigmas 3, separate: petals 3, not 
ephemeral: leaves netted-veined, 
(Trillium) LILY F. 481 
Style and stigma one: petals 3 or 2, ephemeral, 
; SPIDERWORT F. 453 
Perianth with all 6 (in one instance only 4) purts colored 
alike or nearly so — 
Anthers 1-celled: plants mostly climbing by tendrils 
on the petiole . 3 . SMIL SUBF. 431 
6 Anthers 2-celled . 6 3 5 5 . LILY F. 4381 
Terrestrial or aquatic rush-like or grass-like plants, with 


small regular flowers — = 


Not in a simple scaly-bracted head: perianth gluma- 
ceous, . ‘ ‘ ‘ 7 ; s RUSH F. 456 

In asimple spike or raceme: flowers bractless, perfect: 
perianth herbaceous . WATER PLANTAIN F. 454 

In a siniple scaly-bracted head on a scape: leaves all 
Jrom the root — 

Perianth yellow, the inner divisions or petals with 
claws: flowers perfect: pod 1-celled, many 
seeded, the placente parietal, 

YELLOW-EYED GRASS F. 456 

Perianth whitish: flowers moncecious or diecious; 
pod 2-3-celled, 2-8-seeded . PIPEWORT F. 456 

OO Spadiceous Division, with flowers on a spadix or fleshy spike, peri- 
anth none or not corolla-like, and no giumes. 
Trees or woody plants with simple trunk, caudex, or stock — 
Leaves persistent, long-petioled, fan-shaped and plaited or pinnate: 
spadix branched: floral envelopes of 3or6 parts . PALM F. 463 


Leaves undivided, long-linear and stiff . : . SCREW PINE F. 462 
Immersed aquatics, branching andleafy . ‘ - PONDWEED F. 457 
Small or minute free-floating aquatics, with no distinction of stem and 

foliage. ‘ - DUCKWEED F. 457 


feed-like or Flag-like marsh herbs, with linear and sessile nerved leaves — 
Flowers naked in the spike: no distinct periauth CAT-TAIL F. 461 
Flowers with a 6-parted perianth . ‘ é (Acorus) ARUM F. 457 
Terrestrial or marsh plants, with leaves of distinct blade and petiole, the 
veins netted ‘ ; i ; 4 3 : ‘ ARUM F. 457 
000 Glumaceous Division, with flowers enveloped by glumes (chaffy 
bracts), and no manifest perianth. 

Ovary 3-celled or 1-celled with 3 parietal placenta, becoming a pod, 
3-many-seeded: flowers with a regular perianth of six glumaceous 
divisions. In structure of the flower most like the Lily Family; 
but the glumaceous perianth and the herbage imitate this division, 

RUSH F. 456 

Ovary 1-celled, 1-ovuled, in fruit an akene or grain. True gluma- 

ceous plants ; the glumes being bracts — 


Glumes single, bearing a flower in the axil . . SEDGE F. 465 
Glumes in pairs, an outer pair for the spikelet, an inner pair for 
each flower t « GRASS F. 467 


Il. GyMNosPERMs, without proper pistil, the ovules naked on a scale or 
on ihe end of a short axis: cotyledons often more than two in a 
whorl. 
With palm-like columnar trunks or corn-like stock, and pinnate 
_. palm-like foliage . : é , ‘ 5 . CYCAD F. 485 
With branching trunks, and simple, mostly needle-shaped, linear, or 
scale-like entire leaves . : PINE F. 476 
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B, FLOWERLEss on CRYPTOGAMOUS. Plants not producing flow- Pact 
ers, propagated by spores. 
With many-jointed stems and no leaves, except the united scales or 
teeth that form a sheath or ring at each joint: spore cases in a 
__ terminal head or spike . 5 A 5 . HORSETAIL F. 486 
With ample leaves often conpound, all from a rootstock or trunk 
and bearing the minute spore cases — - ; 
Herbage circinate, or rolled upinthe bud. ; FERN F. 486 
Herbage erect (not rolled up) as it unfolds, 

; ADDER’S TONGUE FERN F. 501 
With scale-shaped, linear, or awl-shaped and wholly simple leaves ‘ 
ue, set on the leafy stems: spore cases in the axil of some 

of them— 
Spores:alliof one kind) 99.954). ss CLUB MOSS) FS 501 
Spores of two unlike kinds . . . SELAGINELLA F. 503 


APPARENT EXCEPTIONS TO THE CLASSIFICATORY SCHEME. 


1. Key to those exogens which from their foliage might perhaps be mis- 
taken for endogens. 
Pistils indefinitely numerous: herbs, polypetalous, 
(Myosurus and some species of Ranunculus) CROWFOOT F. 34 
Pistils 3-12, separate — 
Leaves peltate or round heart-shaped: aquatic, polypetalous, 
WATER LILY F. 51 
Leaves heart-shaped : marsh plants, apetalous, also destitute of 


calyx 9 : 0 : : . 0 . PEPPER F. 374 
Leaves thick and fleshy: polypetalous or some few_monopeta- 
lous: flowers completely symmetrical . . ORPINE F. 170 


Pistil one, but the ovary deeply 3-20-lobed or horned and style sepa- 
rate: leaves thick and fleshy: polypetalous, 
FIG MARIGOLD F. 199 
Pistil one, the ovary 4-lobed, and sessile stigmas separate: leaves 
slender: aquatics . G é é . WATER MILFOIL F. 175 
Pistil one: ovary not lobed : polypetalous — 
Petals usually very numerous: ovary many-celled, many seats 
aquatics . : : é ; c . WATER LILY F. 
Petals with the sepals usually very numerous: style 1: ovary 
1-celled, many-ovuled: fleshy, leafless plants, 
CACTUS F. 195 
Petals and styles, also the stamens 5: ovary 1-celled, 1-ovuled, 
LEADWORT F. 271 
Petals 5: styles 2 or 3: ovary 1-celled, many-ovuled, free from 
the calyx: leaves opposite . (Dianthus, etc.) PINES Heo 
Petals 5: styles 2: ovary 2-celled, 2-ovuled: teeth of the calyx on 
its summit: leaves alternate, 
(Eryngium, etc.) PARSLEY F. 200 
Petals 5 or 3: style only one, not lobed — 
Calyx free from the 1-celled simple ovary : stamens 


numerous 
(Acacias with phyllodia) MIMOSA SUBF. 122 
Calyx adherent to the several-celled ovary: stamens 8 or 10, 
MELASTOMA F. 176 
Pistil only one, both as to ovary and style: monopetalous — 
Stamens 5: style 3-cleft at the apex: pod 3-celled, 
POLEMONIUM F. 295 
Stamens 4: style and stigma one: corolla 4-cleft, dry and scari- f 
‘ ous: pod 2-celled: leaves ribbed PLANTAIN F. 356 
Stamens 8 or 10: style and stigma one: corolla becoming dry 
and searious: leaves narrow (Heaths) HEATH F. 262 


Pistil, if it may be so called, an open scale, or none, 
ee GYMNOSPERMS, 476 


aspathe . 


Aquatic plants: flowers from 
% Calyx free from the ovary — hie 
_ Aquatic herbs: flowers more or less irregular, froma sort _ 
- ‘of spathe, |.) «oe PICKERED WEED 
Terrestrial herbs, not climbing: anthers 2-celled ; ards ais 
: (Trillium, ete.) LILY F. 431 
Terrestrial and mostly twining shrubs or herbs, with tendrils 
on the petiole: anthers l-celled . SMILAX SUBF. 431 
,, i] " 
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SIGNS AND EXPLANATIONS. 


Tue Siens anp ABBREVIATIONS employed in this work are few. The 


signs are: — 
@ for an annual plant. 


@® for a biennial plant. 
2, for a perennial plant. 


The signs for degrees, minutes, and seconds are used for feet, inches, 
and lines, the latter twelve to the inch. Thus 1° means a foot in length 
or height, &c. ; 2’, two inches ; 5’, five lines, or five-twelfths of an inch. 

The dash between two figures, as 5-10 means from five to ten, &c. 

The character © means many. 


Fl. stands for flowers or flowering. 

Cult. stands for cultivated. 

Nat. stands for naturalized. 

N., E., S., W. stand for North, East, South, and West. 


The geographical abbreviations, such as Eu. for Europe, and the com- 
mon abbreviations for the names of the States, need no particular expla- 
nation. 

Species printed in heavy-faced Roman type are indigenous to some 
part of our territory (the U. S., East of the 100th meridian). 

Those in heavy-faced Italic type are not indigenous to this territory, and 
they exist in our region only in cultivation or as introduced weeds. 

The species and varieties in SMALL CAPITAL RoMAN LETTERS are hor- 
ticultural forms or hybrids. When in parenthesis, they are simply 
synonyms. 

Pronunciation. —In accordance with the usage in Gray’s botanies, it 
is intended that the Latin names in this volume shall be pronounced after 
the English method. The accent marks designate both the accentuation 
(or most emphatic syllable), and the length of the vowel. The grave (*) 
designates a long vowel, and the acute (') a short one. The letters 04, 
like to, representing the Greek ending -oeléns, should properly be pro- 
nounced separately. If the 7, in this case, is the penultimate syllable 
(next te the last), it should be pronounced long, as in prino-ides, usneo- 
ides ; bvt if it is the antepenultimate (third syllable from the end), it is 
pronounced short, as rhombo-tdea. In names derived from dioicus and 
mone-eus (dicecious and monocious), 67 is a true diphthong, as in choice, 
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The diphthong ai is given its customary English sound. The pupil should 
bear in mind that the final e in the names of plants should always be 
pronounced (taking the sound of short 7), as in officind-le, vulga-re, 
commu-ne. 


STATISTICS OF THE REVISION. 


Number of families : : * ; : . : . 141 
Number of genera 5 ; é c ; : c . 1029 
Number of indigenous species. . : : : . 1784 
Number of extra-limital species (or fepaied eer ; 3 . 1419 
Total species . : : j : : . : . 93203 


Making a total gain over the first edition of 82 genera and 6553 species. 


NOMENCLATURE. 


——_—_rOo0—— 


Tue first part of the name of a plant designates the genus to 
which it belongs, or is generic; the second part belongs to the 
particular species, or is specific; but both words are necessary 
tor the designation of the plant or species. The literature of 
systematic botany is so voluminous, however, that, in order to 
identify the plant names and to aid in tracing them to their 
origins, it is necessary to cite the author of the name along with 
the name itself. In accordance with the method in Gray’s 
botanies, this author is understood to be the one who first used 
the two names together; that is, he is the author of the com- 
plete name or combination and not necessarily of either part 
of it. he full names of the authors most frequently cited in 
this book are here given: 


Apans. — Michel Adanson, 1727-1806. France. 

A. DC, — Alphonse De Candolle, 1806-1893. Switzerland. (See DC.) 

Air. — William Aiton, 1731-1793. England. 

Arr. £. — William Townsend Aiton, the son, 1766-1849. England. 

Aut. -— Carlo Allioni, 1725-1804. Italy. 

Anpr. — Henry C. Andrews, author of The Botanist’s Repository at the 
opening of the century. England. 

Arn. — George Arnold Walker Arnott, 1799-1868. Scotland. 

Baxer. —John Gilbert Baker, 1834- , keeper of the Herbarium of 
the Royal Gardens, Kew, England. 

Barr. — William P. C. Barton, 1787-1856. Pennsylvania. 

Barrr., Barrram. — William Bartram, 1739-1823. Pennsylvania. 

Brauv. —Ambroise Marie Frangois Joseph Palisot de Beauvois, 1755- 
1820. France. 

Brcx — Lewis C. Beck, 1798-1853. New York. 

Brntu. — George Bentham, 1800-1884. England. 

Bentu. & Hoox. — Bentham (George) and Hooker (J. D.), authors of 
Genera Plantarum. England. 

Bernu. — Johann Jacob Bernhardi, 1774-1850. Prussia. 

Biez. —Friedrich August Marschall von Bieberstein, 1768-1826. Ger- 
many. 

Bice. — Jacob Bigelow, 1787-187 Massachusetts. 

Briume — Karl Ludwig Blume, 1796-1862. Holland. 

Boiss, — Edmond Boissier, 1810-1886. Switzerland. 

Boser — W. Bojer, 1800-1856, author of a Flora of Mauritius. Austria. 

Brirron — Nathaniel Lord Britton, Professor in Columbia College. New 
York. 

Bronce. — Adolphe Théodore Brongniart, 1801-1876. France. 
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Buck.ey — Samuel Botsford Buckley, 1809-1884. United States. 

Bunexr — Alexander von Bunge, 1803-1890. Russia. ; 

Carr, — Elie Abel Carriére, a contemporaneous botanist and horti- 
culturist. France. 

Cass. — Alexandre Henri Gabriel Cassini, Comte de, 1781-1832. France. 

Cav.— Antonio José Cavanilles, 1745-1804. Spain. 

C. DC. —Casimir De Candolle, 1836- . Switzerland. (See DC.) 

Crrv. — Vicente Cervantes, 1759(?)-1829. Mexico. 

Cuam. — Adalbert von Chamisso (poet and naturalist), 1781-1838. Ger- 


many. : 
Cuarm. — Alvan Wentworth Chapman, a contemporaneous botanist of 
Florida, 1809- . Massachusetts. 


Cuois. — Jacques Denys Choisy, 1799-1859. Switzerland. 

Curr. — William Curtis, 1746-1799. England. 

Curtis. — Moses Ashley Curtis, 1808-1873. North Carolina. 

DC. — Augustin Pyramus De Candolle, 1778-1841. Switzerland. Pro- 
jector of the Prodromus, and head of a renowned family. Al 
phonse De Candolle, the son, and Casimir De Candolle, the grandson, 
are quoted in this book. 

Decne. — Joseph Decaisne, 1809-1882. France. 

Dersr. — René Louiche Desfontaines, 1750-1833. France. 

Desv. — Augustin Nicaise Desvaux, 1784-1856. France. 

Don — George Don, 1798-1856. England. 

D. Don — David Don, brother of George, 1800-1841. Scotland. 

Donn — James Donn, author of Hortus Cantabrigiensis. England. 

Dovueras — David Douglas, 1799-1834; collector in N. W. America. 
Scotland. 

Ducursne — Antoine Nicolas Duchesne, 1747-1827. France. 

Dumort. — Barthélemy Charles Dumortier, 1797-1878. Belgium. 

Donat — Michel Felix Dunal, 1789-1856. France: 

Enuru.— Friedrich Ehrhart, 1742-1795. Germany. 

Exx.— Stephen Elliott, 1771-1830. South Carolina. 

Exvurs —John Ellis, 1711-1776. England. 

Eincretm. — George Engelmann, 1809-1884. Missouri. 

Fer — Antoine Laurent Apollinaire Fée, 1789-1874. France. 

Fiscu. — Friedrich Ernst Ludwig von Fischer, 1782-1854. Russia. 

Forst.— Johann Reinhold Forster, 1729-1798. Germany. (Also Georg 
Forster, the son), 

Frev.—Joseph Aloys Froelich, 1766-1841. Germany. 

Gaertn, —Joseph Gaertner, 17382-1791. Germany. 

Gaup.—Charles Gaudichaud-Beaupré, 1789-1864. France. 

Gur. — Samuel Gottlieb Gmelin, 1743-1774. Russia. 

Gray — Asa Gray, 1810-1888. Harvard University. Massachusetts. 

Grises., Gris. — Heinrich Rudolph August Grisebach, 1814-1879. Ger- 
many. 

Hassx.— Justus Karl Hasskarl, 1811- . Germany. 

Haw. — Adrian Hardy Haworth, 1772-1833. England. 

HBK. — Friedrich Alexander von Humboldt, 1796-1859. Germany. 
Aimé Bonpland, 1773-1858. France. Karl Sigismund Kunth, 
1788-1850. Germany. 

Hers. — William Herbert, 1778-1847. England. 

Horr. — Georg Franz Hoffmann, 1761-1826. Germany. 

Hoox. — William Jackson Hooker, 1785-1865. England. 

Hook. f. — Joseph Dalton Hooker, the son, 1817— - England. 

Horr. — Used to designate names of horticultural or garden origin. 

Jacq. — Nicolaus Joseph Jacquin, 1727-1817. Austria. 

Juss. — Antoine Laurent Jussieu, 1748-1836, the first to introduce the 
natural families of plants. France, 
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Ker —John Bellenden Ker (or Gawler) ? -1871. England. 

Kuxarr — Friedrich Wilhelm Klatt, a contemporaneous botanist. Ger- 
many. 

Kocu — Karl Koch, 1809-1879. Germany. 

Kunto —See HBK. . : 

Lam. —Jean Baptiste Antoine Pierre Monnet Lamarck, 1744-1829, 
author of the Lamarckian philosophy of organic evolution. France. 

Le Conrr —John Eaton Le Conte, 1784-1860. Pennsylvania. 

Lepes. — Karl Friedrich von Ledebour, 1785-1851. Russia. 

Lzeum. — Johann Georg Christian Lehmann, 1792-1860. Germany. 

Lem. — Charles Lemaire, 1800-1871. Belgium. 

L’ Her. —C. L. L’Heritier de Brutelle, 1746-1800. France. 

Linpen — J. Linden, 1817- . Belgium. 

Liypu. —John Lindley, 1799-1865. England. 

Linx — Heinrich Friedrich Link, 1767-1851. Germany. 

Linn. — Carolus Linneus (Carl von Linné), 1707-1778, the ‘‘ Father of 
Botany,’ and author of binomial nomenclature. Sweden. 

Linn. f. —Carl von Linné, the son, 1741-1783.~ Sweden. 

Lopp. — Conrad Loddiges, nurseryman near London, in the early part of 
this century. 

Eg hag —Jean Louis Auguste Loiseleur-Deslongchamps, 1774-1849. 

rance. 

Lour. — Juan Loureiro, 1715-1796, Missionary in China. Portugal. 

Marsu. — Humphrey Marshall, 1722-1801. Pennsylvania. 

Maxim. — Karl Johann Maximowicz, 1827-1891. Russia. 

Mrisn. — Karl Friedrich Meisner (or Meissner), 1800-1874. Switzerland. 

Mery. — Ernst Heinrich Friedrich Meyer, 1791-1851. Prussia. 

Micux. — André Michaux, 1746-1802. France, but for ten years a resident 
in North America. 

Micux. £. — Francois André Michaux, the son, 1770-1855. France. 

Miu. — Phillip Miller, 1691-1771. Garden-author of Chelsea, England. 

Mig. — Friedrich Anton Wilhelm Miquel, 1811-1871. Holland. 

Morncu — Konrad Moench, 1744-1805. Germany. 

Mog. — Alfred Moquin-Tandon, 1804-1863. France. 

Muu. — Henry Ludwig Muhlenberg, 1756-1817. Pennsylvania. 

Murr. — Johann Andreas Murray, 1740-1791. Germany. 

Ners. — Christian Gottfried Nees von Esenbeck, 1776-1858. Prussia. 

Nourr.— Thomas Nuttall, 1786-1859. Massachusetts. 

Orteca, Ort. — Casimiro Gomez Ortega, 1740-1818. Spain. 

Orro — Friedrich Otto, 1782-1856. Germany. 

Pa. — Peter Simon Pallas, 1741-1811, professor and explorer in Russia. 
Germany. 

Paxr. — Joseph Paxton, 1802-1865. England. 

Pers. — Christian Hendrick Persoon, 1755-1837. Germany. 

Piancu. — Jules Emile Planchon, Professor at Montpellier. France. 

Porr. — Jean Louis Marie Poiret, 1755-1884. France. 

Prest — Karel Boriwog Presl, 1794-1852. Bohemia. 

Pursu —Fredrick T. Pursh, 1774-1820. Siberia, but for twelve years 
a resident in the United States. 

Rapp1 — Giuseppe Raddi, 1770-1829. Italy. 

Rar. —Constantino Samuel Rafinesque-Schmaltz, 1784-1842, Professor 
of Natural History at Transylvania University, Lexington, Kentucky. 

R. Br. — Robert Brown, 1773-1858. England. 

Reicu. — Heinrich Gottlieb Ludwig Reichenbach, 1793-1879. Germany. 

Ricu. — John Richardson, 1787-1865. Scotland. 

Ricuarp — Louis Claude Marie Richard, 1754-1821. France. 

Rippety—John Leonard Riddell, 1807-1865, Professor of Chemistry in 
Cincinnati and New Orleans. Massachusetts. 
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Roem. —Johann Jacob Roemer, 1763-1819. Switzerland. | Also M, d. 


Roemer. 

Roscoz — William Roscoe, 1753-1831. England. = 

Roxse. — William Roxburgh, 1759-1815. India, 

Ruiz & Pav. — Hipolito Ruiz Lopez, 1764-1815, and José Pavon, authors 
of a Flora of Peru and Chile. Spain. 

Rupr. — Franz J. Ruprecht, 1814-1870. Russia. 

SaBinE — Joseph Sabine, 1770-1837. England. 

Saxiss. —Richard Anthony Salisbury, 1761-1829. En glan 

ScuLecut. — Diedrich Franz Leonhard von at 1794-1866. 
Germany. 

Scurap. — Heinrich Adolph Schrader, 1767-1836. Germany. 


Scuw., ScuwEin. —Lewis David von Schweinitz, 1780-1834, Pennsyl- . 


vania. 

Scor. — Johann Anton Scopoli, 1723-1788. Italy. 

Sintu. — John Sibthorp, 1758-1796, author of a Flora of Greece, Engiand. 

Sizes. & Zucc. — Philipp Franz von Siebold, 1796-1866, and Joseph Ger- 
hard Zuccarini, 1797-1848. Germany. 

Sims —John Sims, 1792-1838. England, 

Smita — James Edward Smith, 1759-1828. England. 

Sou., Sotanp. — Daniel Solander, 1736-1782. England. 

SPacH — Eduard Spach, 1801- 1879. France. 

Sprenc. — Kurt Sprengel, 1766-1833. Germany. 

Sreup. — Ernst Gottlieb Steudel, 1783-1856. Germany. 

Sr. Hix. — Auguste de Saint-Hilaire, 1779-1853, France, 

Swartz — Olof Swartz, 1760-1818. Sweden. 

Sweet — Robert Sweet, garden-author of the early part of the century. 
England. 

Tuuns. — Carl Peter Thunberg, 1743-1822. Sweden. 

Torr. —John Torrey, 1796-1878. New York. 

Tucxm. — Edward Tuckerman, 1817-1886. Massachusetts, 

Vanxt— Martin Vahl, 1749-1804. Denmark. 

Veitcu —John Gould Veitch, 1839-1867, and successors, horticulturists 
at Chelsea, England. 

Vent. — Etienne Pierre Ventenat, 1757-1808. France. 

Viti. — Dominique Villars, 1745-1814. France. 

Want. — Georg Wahlenberg, 1780-1851. Sweden. 

Wate. — Wilhelm Gerhard Walpers, 1816-1853. Germany. 

Watt. — Thomas Walter, about 1740-1788, author of Flora Caroliniana. 
South Carolina. 

Wane. — Friedrich Adam Julius von Wangenheim, 1747-1800. Germany. 

Warts. —Sereno Watson, 1826-1892. Harvard University. Massachusetts. 

Wenpvt. — Johann Christoph Wendland, 1755-1828, and Hermann Wend- 
land. Germany. 

Witiy. — Karl Ludwig Willdenow, 1765-1812. Germany. 

Wiru., WITHER. — William Withering, 1741-1799. England. 
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SERIES I. 


—. 


FLOWERING OR PHANOGAMOUS PLANTS. 


Plants bearing true flowers; that is, having stamens and 
pistils, and producing seeds containing an embryo. 


Criass I. ANGIOSPERMS. 


Plants having a closed ovary which contains the ovules; 
includes all but the Pine and Cycas families. 


Susctass I. DICOTYLEDONS (or Exocens). 


Distinguished by having the woody strands of the stem 
in a circle around a pith; the wood often increasing by 
yearly layers when the stem is more than one year old ; 
the embryo with a pair of cotyledons or seed leaves; 
leaves generally net-veined; parts of the flower seldom 
in threes, most commonly in fives or fours. See Lessons, 
pp. 28, 189. This class includes all our ordinary trees and 
shrubs, and the greater part of our herbs. 


I. PotypPETALous DIVISION. 


Includes the families which have, at least in some 
species, both calyx and corolla, the latter with the petals 
not united with each other. Yet some plants of almost all 
these families have apetalous flowers, and in some species 


the petals are more or less united. 
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L RANUNCULACEH, CROWFOOT FAMILY. 


Not perfectly distinguished by any one or two particular 
marks, but may be known, on the whole, by having numerous 
stamens, and usually more than one pistil, all the parts of the 
flower distinct, and inserted on the receptacle. The calyx is 
often colored like a corolla, when the latter is wanting. The 
bulk of the seed is hard albumen, the embryo being very small. 
The plants are herbs with an acrid watery juice (not milky or 
colored), or a few barely shrubby. Many are cultivated for 
ornament. 


81. Sepals valvate, or with their edges turned inward in the bud. Petals none, &% 
minute, Leaves opposite, the plants mostly climbing by their leaf-stalks. 


1. CLEMATIS. Sepals commonly 4, sometimes several, petal-like. 


§2. Sepals imbricated in the bud. Not climbing, nor woody except in 22 and one of 21. 
x Pistils several or many in a head, ripening into 1-seeded akenes. 
+ Petals none; sepals petal-like. 


4+ All but lower leaves opposite or whorled, often simulating an involucre. Pedimcles 
1-flowered. 


2; ANEMONE. Involucre of 2 or more leaves much below the flower. Pistils very many 
in a close head (or fewer in one species), forming pointed or tailed akenes. 
8. HEPATICA. Involucre close to the flower, exactly imitating a 3-leaved calyx. 
Pistils 12-20. 
4, ANEMONELLA. Involucre at the base of an umbel of flowers, Pistils 4-15. 
++ ++ Leaves aliernate. Flowers in panicles or corymbs. 
5. THALICTRUM. Leaves 2-3-ternately compound (Lessons, Fig. 161). 
6. TRAUTVETTERIA,. Leaves simple. Flowers perfect. 
++ Petals and sepals both conspicuous, 5 or more. 
%. ADONIS. Petals and sepals with no pit or appendage at the base. Akenes in a head 
or short spike. 
8. MYOSURUS. Sepals with a spur at the base underneath. Petals on a slender claw, 
which is hollow at its apex. Akenes in a long, tail-shaped spike. 
9. RANUNOULUS. Sepals naked. Petals with a little pit or a scale on the short claw. 
Akenes in a head. 
«» » Pistils few, rarely single, ripening into few- to many-seeded pods or berries. 
+ Ovules, and commonly seeds, more than2. Herbs. 
++ Flowers regular, not racemose; sepals petal-like. 
= Petals 0 in our species. 
10. ISOPYRUM. Sepals 5, broad, white. Leaves compound. 
li. CALTHA. 8Sepals 5-9, broad, yellow. Leaves simple. 
= — Petals 5 or more inconspicuous nectar-bearing bodies, usually very much smaller 
than the sepals. 
| Leaves palmately parted or divided. 
12, TROLLIUS. Petals with a little depression near the base. 
18, HELLEBORUS. Petals hollow and 2-lipped. 


l) Leaves distinctly compound. 


see 
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14. COPTIS. Leaves of 8 leaflets. 
15. NIGELLA. Leaves finely dissected. 


=== Petals large hollow spurs projecting between the sepals. 
16. AQUILEGIA. Pistils usually 5. Leaves compound. 
++++ Flowers irregular and unsymmetrical, racemose or panicled, 


17. DELPHINIUM. Upper sepal spurred. 
18. ACONITUM. Upper sepals in the form of a hood or helmet. 
++3+3+ Flowers regular, racemose ; sepals falling when the flower opens, petal-like. — 
19. ACTA. Pistil only one, becoming a berry. Flowers in a short and thick raceme 
or cluster, 

20. CIMICIFUGA. Pistils 1-8, becoming pods in fruit. Flowers in long racemes. 
t+ari+i+ Flowers very large, regular, not racemose; sepals herbaceous and per- 
sistent. 

21. PHONIA. Pistils 2 or more, becoming leathery pods. 


-+- + Ovulesasingle pair. Flowers regular, solitary, or in compound racemes. Herbs 
or shrubs. 


22. XANTHORRHIZA. Petals 5, small. Little pods 1-seeded. Undershrub, with yellow 
wood and roots. e 
28. HYDRASTIS. Petals none. Fruit berry-like. Low perennial. 


1. CLEMATIS, VIRGIN’S BOWER. (The Greek name of a climb- 
ing plant.) Akenes numerous, in a head, the persistent style forming 
naked, hairy, or plumose tails to the fruit. Many garden hybrids and 
forms. 2/ Ornamental climbers, with somewhat woody stems; afew 
are erect herbs. (Lessons, Figs. 278, 279, 378.) 


§ 1. Flowers solitary ; climbers. 
x Sepals thin, spreading, 6 or more. 


C. fiérida, Thunb. Flowers 3/4! across, sepals broad-ovate, white, 
purplish, or with a purple center of transformed stamens (var. Sin- 
BOLDII) ; leaves usually twice compound. Japan. 

C. Januginésa, Lindl. Cult. from China. Flowers 6/—10! across, 
lavender. Leaves thick, usually simple (rarely ternate), cordate, acute, 
smooth above, hairy below; buds woolly. 

C. JacxmAnni of gardens is a hybrid between this species and C. Viti- 
cella. 

C. patens, Morr. & Dene., also called C. ca@Rrvrea, and various 
names for varieties. Flower 5/-7’ across, with 6-9 or more oblong or 
lance-shaped sepals of various colors; leaflets simply in threes. Japan. 


* * Sepals thin, spreading, 4 only. 


C. verticillaris, DC. Flowers about 3’ across, sepals bluish-purple, 
acute ; leaflets mostly entire ; akenes with feathery tails. Rocky woods 
or ravines N. and in mountainous parts. 

C. Viticélla, Linn. Vine Bower C. From Eu.; a hardy climber, 
with flower 2/-3! across; the widely spreading sepals obovate, either pur- 
ple or blue; akenes with short, naked points. 

C. orientalis, Linn. Heavy-scentep C. Cult. from Central Asia; 
flowers yellow, 1}/ across, sepals ovate, bluntish ; long and feathery tails 
to the akenes. In cult. as C. GRAVEOLENS. 


* * * Sepals thick, leathery, erect. 


C. Vidrna, Linn. Learapr Frower. Wild from Penn. and Mo., $., 
in rich soil ; sepals purple or purplish, 1’ long or more, erect, and with the 
narrow tips only spreading or recurved ; akenes with very feathery tails. 
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C. Pitcheri, Torr. & Gray. Wild from S. Ind. to Kans. and Tex., 
has 2 flower much like the preceding, but the tails of the akenes are fili- 
form and naked, or slightly hairy, but not feathery. ‘ 

C. crispa, Linn. Calyx cylindraceous below, upper part bluish ; sepals 
with broad, thin wavy margins; tails of akenes silky or smooth. Va. 
and S.; also cult. : 
§ 2. Flowers solitary ; low, erect herbs. 

C. ochroletca, Ait. Pare C. Wild from Long Island §., but 
scarce ; has ovate silky leaves and dull silky flowers on long stalks ; tails 
of akenes very feathery. 

C. Freménti, Wats. Leaves thick and often coarsely toothed ; sepals 
purple, woolly on the edge ; tails short, hairy, or smooth. Mo. and Kans., 
the western representative of the preceding. 


§ 3. Flowers small, white, panicled. 
* Herbaceous, erect. 


C. récta, Linn. Urricut Virein’s Bower. 3°-4° high, with large’ 


' panicles of white flowers in early summer ; leaves pinnate ; leaflets ovate 
or slightly heart-shaped, pointed, entire. Ku. 


* * Woody, climbing. 


C. Flémmula, “Linn. Sweet-scentep V. Flowers perfect, with 
copious sweet-scented flowers at midsummer in small and rather simple 
panicles; sepals woolly on outside near the edge only; leaflets 3-5 or 
more of various shapes, often lobed or cut. 

C. Vitélba, Linn. Flowers perfect, greenish-white; sepals woolly on 
both surfaces ; leaves pinnate, of 6 ovate leaflets. 8S. Ku. 

C. Virginiana, Linn. Common Wiip V. Flowers dicecidus, late in 
summer; leaflets 3, cut-toothed or lobed. 

C. paniculata, Thunb., from Japan, and now becoming popular, hardy 
N., has large panicles of small, white, fragrant, perfect flowers in mid- 
summer, and 3-7 small mostly cordate-ovate, acute leaflets. 


2. ANEMONE, ANEMONE, WINDFLOWER. (Greek, shaken by 
the wind, because growing in windy places, or blossoming at the windy 
season.) 2 Erect herbs. Sepals 4-20. (Lessons, Figs. 238, 343.) 


§ 1. Long hairy styles form feathery tails to the akenes. Flowers large, 
purple, in early spring. ‘ 

A. Pulsatilla, Linn. Pasqur Frower of Europe. Cult. in some 
flower-gardens, has the root-leaves finely thrice-pinnately divided or cut ; 
otherwise much like the next. : 

A. patens, var. Nuttalliana, Gray. Witp P. Prairies, Ill., Mo., and 
N. W. The handsome purplish or whitish flower (/-1}! across when 
open), rising from the ground on a low, silky-hairy stem (3/-6' high) 
with an involucre of many very narrow divisionse, the leaves from the 
root appearing later, and twice or thrice ternately divided and cut. 


§ 2. Short styles not making long tails, but only naked or hairy tips. 


* Cult. species, exotic, with tuberous or woody rootstocks and very large 
Jlowers. 
A. corondria, Linn. Leaves cut into 
; many fine lobes; sepal : 
more, broad and oval; and : eames 
A. horténsis, Thor., perhaps a var. of preceding, with leaves less cut 
into broader wedge-shaped divisions and lobes, and many longer and 


nalrow sepals, are the originals of the spring-flowered, mostly double or 
semi-double, Garpen Anumonzgs of many colora, 


=—> 


a 
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A. Japénica, Sieb, & Zucc. 2°-8° high, flowering in autumn ; flowers’ 
2'-3’ across, rose-color or white; leaves ternate, the leaflets variously 
cut and toothed. Hardy. China. 


* * Wild species, smaller-flowered. 
+ Akenes densely woolly and very numerous. 


++ Stems single, 3'-6! high, from a small tuber; sepals 10-20 ; involucre 
sessile. 


_A. Caroliniana, Walt. Involucre 3-parted, its wedge-shaped divi- 
sions 3-cleft, purple or whitish. N.C. west to Ill. and Neb, May. 


ara Stems branched, 2°-3° high; leaves of the involucre lony-petioled, 
compound ; sepals 5, small, greenish-white, silky beneath. 


A. cylindrica, Gray, Lone-rruirep A. Involucre several-leaved 
surrounding several long, naked peduncles ; flowers late in spring (in dry 
soil N. and W.), followed by a cylindrical head of fruit. 

A. Virginiana, Linn, VircGinian A, Involucre 3-leaved ; peduncles 
formed in succession all summer, the middle or first one naked, the others 
bearing 2 leaves (involucel) at the middle, from which proceed two more 
peduncles, and so on ; head of fruit oval or oblong. Common in woods 
and meadows. 


+ «+ Akenes not woolly, fewer; flower 1! broad or more. 


A. Pennsylvdnica, Linn. Prnnsytvanran A, Stem 1° high, bearing 
an involucre of 3 wedge-shaped 3-cleft and cut sessile leaves, and a naked 
peduncle, then 2 or 3 peduncles with a pair of smaller leaves at their 
middle, and so on; flowers white in summer. (Lessons, Fig. 238.) Allu- 
vial ground, N. and W. 

A. nemordsa, Linn. Woop A. Stem 4/-10! high, bearing an inyo- 
lucre of 3 long-petioled leaves of 3 or 5 leaflets, and a single short-pedun- 
cled flower ; sepals white, or purple outside. Woodlands, early spring. 


3. HEPATICA, LIVERLEAF, HEPATICA. (Shape of the leaves 
likened to that of the liver.) Among the earliest spring flowers. 
Stemless low 2/, with 8-lobed leaves and 1-flowered scapes. The 
involucre is so close to the flower and of such size and shape that it is 
most likely to be mistaken for a calyx, and the six or more oblong, 
colored sepals for petals. 

H. triloba, Chaix. Rounp-roppp H. Leaves with 3 broad and 
rounded lobes, appearing later than the flowers, and lasting over the 
winter; stalks hairy; flowers blue, purple, or almost white. Woods, 
common. Full double-flowered varieties, blue and purple, are cult. from 


Eu. Atlantic to Mo. and N. 
H. acutiloba, DC. SwHarp-topep H. Has pointed lobes to the 
leaves, sometimes 5 of them, and paler flowers. Passes into the last ; 


Same range. 


4. ANEMONELLA, RUE ANEMONE. (Name diminutive of Ane- 
mone.) Petals 0. Sepals 5-10, white. Leaves compound, radical, ex- 
cept the involucral. Akenes 8-10-ribbed. Low, smooth, 2f 


A. thalictroides, Spach. Ruz Anemone. Smooth and delicate, some- 
what resembling Wood Anemone; stem-leaves none, except those that 
form an involucre around the umbel of white (rarely pinkish) flowers, 
appearing in early spring; leaflets roundish, 8-lobed at the end, long- 
stalked ; stigma Sites sessile ; roots clustered, very fleshy. 
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-5, THALICTRUM, MEADOW RUE. (Old name of obscure deriva- 
tion.) (Lessons, Fig. 161.) 2 é 


* Flowers mostly dicecious, small, in loose compound panicles ; the 4 or 5 
sepals falling early; filaments slender; stigmas slender; akenes sev- 
eral-grooved and angled. 


T. didicum, Linn. Earty Meapow Ruz. Herb glaucous, 19-2° 
high ; flowers greenish in early spring; the yellowish linear anthers of 
the sterile plant hanging on long capillary filaments; leaves all on gen- 
eral petioles. Rocky woods. 

T. polygamum, Muhl. Tari M. Herb 49°-8° high ; stem-leaves not 
raised on a general petiole; flowers white in summer; anthers oblong, 
blunt, not drooping; the white filaments thickened upwards. Low or 
wet ground. 

T. purpurascens, Linn. Purprriso M. Later, often a little downy, 
2°-4° high ; stem-leaves not raised on a.general petiole; flowers greenish 
and purplish; anthers short-linear, drooping on capillary and upwardly 
rather thickened filaments. Dry uplands and rocky hills. 


* * Flowers all perfect, corymbed ; filaments strongly club-shaped or in- 
jlated under the short anther ; stigmas short; akenes long-stalked. 


T. clavatum, DC., has the size and appearance of T. dioicum ; 
flowers white, fewer, appearing in June or July ; mountains southward. 


6. TRAUTVETTERIA, FALSE BUGBANE. (For Trautvetter, a 


Russian botanist.) One species, with numerous 4-angled, capitate, in- 
flated akenes. 2/ 


T. palmata, Fisch. & Meyer, along streams of S. Central States. Stems 


2°-3° high ; root-leaves large, palmately 5-11-lobed, the lobes toothed and 
cut. 


7. ADONIS. (Adonis, killed by a wild boar, was fabled to have been 
changed at death into a flower.) Stems leafy; leaves finely much cut 
into very narrow divisions. Cult. from Europe for ornament. 


A. estivdlis, Linn. @ Stems about 1° high; flower deep crimson ; 
petals flat, half longer than calyx. 

A. autumndalis, Linn. Pueasant’s Eyzp A. @ Near 1° high, stem or 
its branches terminated by a small globose flower of 5-8 scarlet or crim- 
son petals, concave, commonly dark at base, scarcely larger than sepals. 
Sparingly naturalized. 

A. vernalis, Linn. Sprine A. 2f Stems about 6’ high, bearing a 
large, showy flower of 10-20 lanceolate, light-yellow petals in early spring. 


8. MYOSURUS, MOUSETAIL (which the name means in Greek). @ 


M. minimus, Linn. An insignificant little plant, wild or run wild 
along streams from Illinois S., with a tuft of narrow entire root-leaves, 
and scapes 1/~3! high, bearing an obscure yellow flower, followed by tail- 
like spike of fruit, 1/-2’ long in spring and summer, 


9. RANUNCULUS, CROWFOOT, BUTTERCUP. (Latin name for 
a little frog, and for the Water Crowfoots, living with the frogs.) A 
large genus of plants, wild with the exception of the double-flowered 


varieties of three species cult. in gardens for ornament. (Lessons, 
Figs. 245, 341, 876, 377.) 
’ 
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§ 1. Aquatic; the leaves all or mostly under water, and repeatedly dis- 
sected into many capillary divisions ; flowering all summer. 
* Petals white, or only the claw yellow. 

R. circinatus, Sibth. Srirr Water Crowroor. Leaves sessile, stiff, 
and rigid enough to keep their shape (spreading in a circular outline) 
when drawn out. of water. Rarer than the next, 

R. aquatilis, var. trichophyllus, Gray. Wusirr W. Capillary leaves 
petioled, collapsing into a tuft when drawn out of the water ; petals small, 
white, or yellow only at the base, where they bear a spot or little pit, but 
no scale ; akenes wrinkled crosswise. Common. 


* * Petals bright yellow. ; 
R. multffidus, Pursh. Ysirtow W. Leaves under water, much like 
those of the White Water Crowfoots, or rather larger; but the bright 
yellow petals 4/ long, with a little scale at the base. 


§ 2. Terrestrial, many in wet places, but naturally growing with the foliage 
out of water ; petals with a little scale at the base, yellow in all the wild 
ne ey x Akenes striate, or ribbed down the sides. @ 

R. Cymbalaria, Pursh. Sna srpz Crowroor. A little plant of sandy 
shores of the sea and Great Lakes, etc., smooth, with naked flowering 
stems 2/6’ high, and long runners; leaves rounded and kidney-shaped, 
coarsely crenate ; flowers small in summer. 

* « Akenes not prickly nor bristly nor striate on the sides. 2 
+ Sprarworts, growing in very wet places, with entire or merely toothed 
leaves, all, or all but the lowest, lanceolate or linear ; flowers all summer. 
++ Pistils flattened, pointed, or beaked. 

R. A4mbigens, Wats. Warer PLanrain SPEARWORT. Stems ascend- 
ing, 1°-2° high ; leaves lanceolate, or the lowest oblong; flower fully } 
in diameter; akenes beaked with a straight and slender style. Common. 

R. Fl4mmula, Linn. Smavier Srearwort. Smaller than the last, 
and akenes short-pointed; rare N., but very common along borders of 


ponds and rivers is the j 
Var. réptans, Meyer, or Creepine S., with slender stems creeping a few 


inches in length ; leaves linear or spatulate, seldom 1/ long; flower only 3! 
broad. a+ ++ Pistils globular, pointless. Stems not rooting. 

R. oblongifdlius, Ell. Diffusely branched above and many-flowered ; 
leaves serrate or denticulate ; lower ovate or oblong, upper linear. IL., 
Mo., and So. States. : ; : 

R. pusillus, Poir. Differs from the preceding chiefly in the broader 
entire leaves; the lower round, ovate, or heart-shaped, upper oblong or 
lanceolate. N. Y. and S. along the coast. 

.- + Crowroors in wet or moist places, with all or at least the upper leaves 
3-parted or divided. 
++ Root-leaves roundish, crenate, or toothed, but not lobed or cleft. 

R. rhomboideus, Goldie. Hairy, 3/-8! high ; petals large, deep yellow. 
Prairies, Mich. to N. Ill., Minn. and W. 

R. abortivus, Linn. Very smooth and slender (rarely pubescent = 
var. micranthus), 6/-2° high ; petals shorter than sepals, pale yellow. 
Very common in shady moist places in spring. 

«+ ++ Root-leaves variously lobed, cleft, or parted. 
= Pistils in oblong or cylindrical clusters. 

R. affinis, R. Br. Low or slender, 1° high or less ; root-leaves pedately 
many-cleft; styles recurved. Iowa, N., and W. 
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R. sceleraAtus, Linn. Cursep C. So called because the juice is very 
acrid and blistering ; very smooth ; stem thick and hollow; root-leaves 3- 
lobed ; styles very short, straight. In water or very wet places. 

R. Pennsylvanicus, Linn. f. Brisrity C. Bristly, hairy, coarse, and 
stout, 2°-3° high; leaves all 3-divided; the divisions stalked, again 3- 
cleft, sharply cut and toothed; akenes tipped with a short straight 
style. Along streams. 


_ = = Pistils in globular clusters. 
|| Petals small, not exceeding the sepals. 


R. recurvatus, Poir. Hoox-stytep C. Hairy, 1°-2° high ; leaves all 
_ 8-cleft and long-petioled, with broad, wedge-shaped, 2~-3-lobed divisions ; 
akenes with long recurved styles. Woods, 


| || Petals large, bright yellow, much exceeding the sepals. (BurTERcups.) 
o Styles long and attenuate, stigmatose only at tip. 


R. fascicularis, Muhl. Earty B. Low, about 6/ high, without run- 
ners; roots thickened; root-leaves much divided, somewhat pinnate ; 
petals rather narrow and distant; akenes scarcely edged, slender- 
beaked. On rocky hills in early spring. 

R. septentrionalis, Poir. Creeping B. Everywhere common in very 
wet or moist places, flowering in spring and summer; variable; stem 
soon ascending, sending out some prostrate stems or runners in summer ; 
leaves more coarsely divided and cleft than those of the last; petals 
obovate ; akenes sharp-edged and stout-beaked. 

R. bulbésus, Linn. Buisovus B. Stem about 1° high from a solid bul- 
bous base nearly as large as a hickory nut; peduncles grooved; calyx 
reflexed when the very bright yellow and showy large corolla expands in 
late spring. Abundant only in E. New Eng. ; rare W. 

R. acris, Linn.. Tart B. Stem 2°-3° high, no bulbous base ; pedun- 
. cles round, not grooved; calyx only spreading when the lighter yellow 
corolla expands in summer. Commoner than the last, except E. A full 
double-flowered variety is cult. in gardens, forming golden-yellow balls 
or buttons. 

oo Styles awl-shaped, stigmatose along the inner edge. 


R. répens, Linn. Crexrpine B. In habit and foliage like R. septen- 
trionalis ; leaves frequently white-variegated or spotted ; calyx spreading, 
peduncles grooved. In low grounds, E. where it is probably nat. from 
Eu.; native W. A full double form in gardens. 


++ + Garpren Ranuncutuses. Besides the double variety of R. 
repens, the choice Double Ranunculuses of the florist come from the 
two following : — 


R. Asidticus, Linn., of the Levant; with 8-parted leaves and flowers 


sar! = broad, resembling Anemones, yellow, or of various colors. Not 
rardy N, 


R. aconitifolius, Linn., of Bu., taller, smooth, with 5-parted leaves, and’ 
smaller white flowers, the full double called Farr Mains or FRANCE. 


10. ISOPYRUM. (Greek: ancient name of a Fumaria.) Sepals petal- 
like, deciduous ; stamens 10-40; pistils 3-6; pods 2-several-seeded. 
2{ Slender and smooth, with 2-3-ternately compound leaves, the leaf- 
lets 2-3-lobed. Flowers axillary and terminal, (Lessons, Fig. 292.) 


I. biternatum, Torr. & Gray. O.to Minn. and §. Much like Anemo- 


nella in general appearance, but the roots are fibrous, and tuberous- 
thickened here and there. i 


CROWFOOT FAMILY. — 41 


11. CALTHA, MARSH MARIGOLD. (A Latin name for the com- 
mon Marigold.) (Lessons, Figs. 325, 392.) 2f One common spe- 
cies N. 


C. paltistris, Linn. Marsu Maricorp, wrongly called Cowstip in the 
country. Stem 1°-2° high, bearing one or more rounded or somewhat 
-kidney-shaped, entire or crenate leaves, and a few flowers with showy 
yellow calyx, about 1}! across; followed by a cluster of many-seeded 
pods. Marshes in spring; young plant boiled for ‘‘ greens,” 


12. TROLLIUS, GLOBEFLOWER. (German: troll, a globe, or 
something round?) Flower large, like that of Caltha, but the 5-many 
sepals not spreading except in our wild species ; a row of small nettary- 
like petals around the stamens, and the leaves deeply palmately cleft or 
parted. 2/ Flowers spring. 


T. laxus, Salisb. Wiirp G. Sepals only 5 or 6, spreading wide open, 
yellowish or dull greenish-white ; petals very small, seeming like abor- 
tive stamens. Swamps, N. H. to Del. and Mich, Also W. 

T. Europeus, Linn. Euroraan G. Sepals bright yellow (10-20), or 
white, broad, and converging into a kind of globe, the flower appearing 
as if semi-double; petals equaling the stamens. Eu. 

T. AsiGticus, Linn. Asiatic G. Like the last, but flower rather more 
open, and deep orange, yellow, or white; the petals longer than stamens. 
Siberia. 


13. HELLEBORUS, HELLEBORE. (Old Greek name of unknown 
meaning.) 2 Sepals 5, persistent, enlarging, and becoming green after 
flowering. European plants, with pretty, large flowers, in early spring. 


H. viridis, Linn. Green H., has stems near 1° high, bearing 1 or 2 
leaves and 2 or 8 pale yellowish-green flowers ; run wild in a few places E. 

H. niger, Linn. Brack H., the flower called Curistmas Ros (because 
flowering in warmer parts of England in winter), has single large flowers 
(2!-3' across, white, turning pinkish, then green), on scapes shorter than 
the shining evergreen leaves in earliest spring. Garden varieties are more 
commonly cult. than the species. 


14. COPTIS, GOLDTHREAD. (Greek: to cut, from divided leaves.) 

2, Sepals 5-7, deciduous. The only common species is 

C. trifdlia, Salisb. Turep-reavep G. A delicate little plant in bogs 
and damp cold woods N., sending up early in spring single white flowers 
(smaller than those of Wood Anemone) on slender scapes, followed by 
slender-stalked leaves of three wedge-shaped leaflets; these become 
bright-shining in summer, and last over winter. The long, slender, bright 
yellow, underground stems are used as a popular medicine. 


15. NIGELLA, FENNEL FLOWER. (Name from the black seeds.) 
@ Garden plants from Eu. and Orient; stems leafy; the 5 ovaries 
united below into one 5-styled pod. Seeds large, blackish, spicy. One 
species has been used as a substitute for spice or pepper. 

N. Damascéna, Linn. Common F. or Raccrep Lavy. Love-1n-a- 
Mist. Flower bluish, rather large, surrounded and overtopped by a 
finely divided, leafy involucre, like the other leaves; succeeded by a 
smooth, inflated, 5-celled pod in which the lining of the cells separates 
from the outer part. 


ry if 
‘ 
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16. AQUILHGIA, COLUMBINE. (From Latin agquilegus, water- 
drawing, of obscure application.) 2 Well-known ornamental herbs, 
flowering in spring and early summer, with erect or dropping flowers of 
various colors. Sepals 5, colored ; petals 5, each produced into a long, 
slender, straight, or hooked spur ; pistils 5, forming narrow pods. 
Leaves ternately compound or decompound. ‘The species are much - 
modified by cultivation, and garden forms are rarely typical. Often, 
but erroneously, called HoNEYSUCKLE. 

* Corolla with long straight spurs; North American species. 
« Flowers pendulous, the spurs therefore ascending, often red. 


A. Canadénsis, Linn. Witp C. Flowers about 2! long, scarlet and 
orange, or light yellow inside, the petals with a very short lip or blade, 
and stamens projecting. Common on rocks. 

A. Skinneri, Hook. Mexican C., is taller, later, and considerably larger- 
flowered than the last, the narrower acute sepals usually tinged greenish ; 
otherwise very similar. 

A. truncata, Fisch. & Meyer (also known as A. Cattrornica and A. 
exfmra), from California is 19-2° high, with red, yellow-tinged flowers 
1/-2}! across, spreading or reflexed sepals, and petals truncate with a very 
short limb ; spurs 3/—-3' long, thick, and blunt. 

A. formdsa, Fischer. Flower carmine-red or searlet, spurs about 
equaling the wide-spreading sepals, only about twice the length of the 
roundish yellow blade, the limb of the petals longer than in the last, and 
extending upwards on the outer side. Rocky Mountains. 

+ Flowers erect or becoming so, never red. 

A. cerulea, James. Lone-spurren C., native of the Rocky Mountains, 
has blue and white flowers, the ovate sepals often 14/, the very slender 
spurs 2/ long, the blade of the petals (white) half the length of the (mostly 
blue) sepals, spreading. 

A. chrysGntha, Gray, from New Mex. and Ariz., has bright yellow 
flowers, the sepals lance-oblong and about equaling the blade of the 
petals; spurs long (23/-3/). 

x x Corolla with hooked or incurved spurs ; Old World. 

A. vulgaris, Linn. Common GarpenC, Common in gardens, 19-3° high, 
many-flowered ; spurs rather longer than the blade or rest of the petal; 
pods pubescent. Flowers varying from blue to purple, white, etc., greatly 
changed by culture, often full double, with spur within spur, sometimes 
all changed into a rosette of plane petals or sepals. 

A. glandulosa, Fischer. GLANDULAR Cc. <A choice species, 6'-1° high, 
with fewer, very showy deep blue flowers, the blade of the petals white or 
white-tipped and twice the length of the short spurs; pods and summit 
of the plant glandular-pubescent. 

A. Sibirica, Lam. Srppr1an C. Equally choice with the last, and like 
it; but the spurs longer than the mostly white-tipped short blade, as well 
as the pods, etc., smooth. 


17. DELPHINIUM, LARKSPUR. (Latin: dolphin, alluding to the 
shape of the flower.) The familiar and well-marked flower of this 
genus is illustrated in wessons, Figs. 239-241 ; the seed in Figs. 421, 422. 

* Annuals; petals 2, united; pistil 1; the leaves finely and much divided ; 

lowers sunvmer and fall. 


D. Cons6lida, Linn. Fiery L. Escaped sparingly into roadsides and 


fields, flowers scattered on the spreading branches, blue, varying to pink 
or white ; pod smooth. Ku. ; ia tte 
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D. Ajacis, Linn, Rocker L. More showy in gardens, and with simi- 
lar flowers crowded in a long close raceme, and downy pods; spur shorter ; 
ue na on the front of the united petals were fancied to read AIAI 
= Ajax. Eu. 


* * Perennials, with 4 separate petals and 2-5, mostly 3, pistils. 
+ Flowers deep blue to white; cultivated. 


D. grandiflorum, Linn, Great-rt L. (Known also as D. Curnense and 
D. Srneysz). 19°-2°high, leaves cut into narrow linear divisions ; flowers 
13! or more across ; sepals ample, oval ; the 2 lower petals rounded and en- 
tire. Various in color, also double-flowered ; summer. Siberia and China. 

D. cheilanthum, Fischer, commonly still larger-flowered, with lower 
petals also entire or nearly so; the mostly downy leaves have fewer and 
lanceolate or wedge-lanceolate divisions ; is now much modified by culti- 
vation. D, rormosum, Snowy L., is one of the various garden forms. 
Summer. Siberia. 

D. eldatum, Linn. Bre Larkspur, from £u., is very tall and somewhat 
pubescent, with leaves 5-7-cleft, and the long divisions lobed or toothed ; 
flowers many in a long wand-like raceme, the lower petals 2-cleft and 
yellowish bearded ; spur curved. 


+ + Flowers deep blue to white ; indigenous. 


D. exaltatum, Ait. Tarn Witp L. 29-5° high; leaves deeply 3-5- 
cleft, the divisions narrow, wedge-form, or wedge-oblong, diverging 
3-cleft at apex; flowers and panicled racemes hoary or downy; spur 


. Straight ; pods erect; summer. Penn., W. and S. 


D. aztireum, Michx. Azure L. Often downy, 19-8 high®, with narrow 
linear divisions to the leaves, and a spike-like raceme of rather small 
flowers in spring; sepals and 2-cleft lower petals oblong; spurs curved 
up; pods erect. Var. with full double flowers in gardens; summer, 
Wis. to Dak. and S. 

D. tricérne, Michx. Dwarr Witp L. 6/-8° high, from a branched 
tuberous root; leaves with broadly linear lobes and a loose raceme of few 
or several rather large showy flowers in spring; sepals and cleft lower 
petals oblong ; pods strongly diverging. Open woods from Penn., W. and 8. 


a 4 + Flowers scarlet and yellow; cult. from California. 


D. nudicadle, Torr. & Gray. 1°-2° high, few-leaved, leaves deeply cleft 
into obovate or wedge-shaped divisions ; racemes loose ; pedicels 2/—4! long. 


18. ACONITUM, ACONITE, WOLFSBANE, MONKSHOOD.  (An- 
cient name.) 2f Root thick, tuberous, or turnip-shaped, a virulent 
poison, and used as medicine. Leaves palmately divided or cleft and 
cut-lobed. Flowers showy. The large upper sepal from its shape is 
called the hood or helmet. Under it are two long-stalked, queer little 
bodies which answer for petals. (Lessons, Figs. 242-244.) Flowers 


dngumier, x Leaves deeply cleft into 3-7 lobes. 


A. uncinatum, Linn. Wiip A. or Monxsnoop. Stem slender, Bo=pe. 
erect, but weak and inclined to climb; leaves cleft or parted into 3-5 
ovate or wedge-lanceolate, cut-toothed lobes; flowers loosely panicled, 
blue; the roundish helmet nearly as broad as high, its pointed visor 
turned down. Low grounds from Penn., S. and W. S, 

A. reclinatum, Gray. Tratmixe Worrssane. Smooth, stems trailing ; 
leaves deeply 3-7-cleft ; flowers wnite ; helmet soon horizontal, elongated 


conical. Alleghany Mountains, S. 
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« x Leaves divided to very base. 


A. variegatum, Linn, Varicatep A, Erect, 1°-6° high; leaves 
divided into rather broad-lobed and cut divisions; flowers in a loose 
panicle or raceme, blue and often variegated with white, or whitish ; the 
helmet considerably higher than wide, its top curved forward, its pointed 
visor ascending or horizontal. Eu. 

A., Napéllus, Linn. True MonxsHoop or OrricinaL AconirE, from 
Eu. Erect, 3°-4° high, from a turnip-shaped root ; divisions of leaves 
2-8 times cleft into linear lobes; flowers crowded in a close raceme, blue 
(also a, white variety) ; helmet broad and low. 

A. Anthora, Linn. — Erect, 1°-2° high ; leaves very finely divided into 
linear lobes; crowded flowers yellow; helmet broad, rather high. Eu. 
Various garden forms, 


19. ACTZIA, BANEBERRY, (Greek name of the Elder, from some 
likeness in the leaves.) 2f Flowers in spring, ripening the berries 
late in summer; growing in rich woods. Leaflets of the thrice-ternate 
leaves ovate, sharply cleft, and cut-toothed. 


A. spicata, var. rubra, Ait. Rup Banrserry, Flowers in a very 
short, ovate raceme or cluster, on slender pedicels ; berries red. 

A. Alba, Bigel. Wire Banzperry. Taller than the other, smoother, 
and flowering a week or two later, with an oblong raceme ; pedicels in 
fruit very thick, turning red, the berries white. 


20. CIMICIFUGA, BUGBANE. (Latin: to drive away bugs.) 2. 
Like baneberry, but tall, with very long racemes (19-3°), and dry pods 
instead of berries ; flowers in summer. 


C. Americana, Michx.: American B. Slender, 2°-4° high ; pistils 5, 
with slender style and minute stigma; pods raised from the receptacle 
on slender stalks, flattish, containing few scaly-coated seeds. Alleghanies 
from Penn., S. ; flowers, late summer. 

C. racemdsa, Nutt. Tari B. or Brack Syakeroor, Stem with the 
long raceme 4°-8° high; pistil mostly single, with.a flat-topped stigma ; 
short pod holding 2 rows of horizontally flattened seeds, Rich woods. 


21. PHIONIA, PEONY. (Ancient name, after a Greek physician, 
Peon.) 2 Well-known large-flowered ornamental plants, cult. from the 
Old World. A fleshy disk at the base of the 2 or more pistils which form 
leathery pods in fruit. Seeds large, rather fleshy-coated. Leaves ternately 
decompound. Roots thickened below. Known in old gardens as Pivey, 


x Herbs with single-flowered stems in spring, and downy pods. 


P. officinalis, Retz. Common P. Very smooth, with large, coarsely divided, 
green leaves ; the great flowers red, white, etc., single or very double. 

P. peregrina, Mill., including P. parapoxa. Leaves glaucous and 
more or less downy beneath, and smaller flowers than the last, rose-red, 
etc., generally full double, with the petals cut and fringed. 

P. tenuifolia, Linn. SiteNDER-LEAVpED P. Low, with early crimson 
red flowers, and narrow linear divisions‘to the leaves. Siberia. 


*« * Herbs with several-flowered stems in summer, and smooth pods. 


P. albiflora, Pall. Wuirn-Fu. or Fracrant P., or Cuinesp P, Very 
smooth, about 8° high, with bright green foliage, and white or rose-colored, 
often sweet-scented, rather small flowers, single, also double, and with 
purple varieties. 
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aa ® Shrubby ; flowers in spring and early summer. 


P. Moutan, Sims. Tree Prony of China. Stems 2°-3° high; leaves 
pale and glaucous, ample; flowers very large (6’ or more across), white 
with purple base, or rose-color, single or double ; the disk, which-in other 
species is a mere ring, in this forms a thin fleshy sac or covering, inclosing 
the 5 or more ovaries, but bursting and falling away as the pods grow. 


22. XANTHORRHIZA, SHRUB YELLOWROOT. (Greek: yellow, 
root.) Only one species. 


X. apiifolia, L’Her. <A shrubby plant, 1°-2° high, with deep yellow 
wood and roots (used by the Indians for dyeing), pinnate leaves of about 
5 cut-toothed or lobed leaflets, and drooping compound racemes of small, 
dark or dull purple flowers in early spring, followed by little 1-seeded 
pods ; grows in damp, shady places. Penn., to N. Y., and Ky. ; 8. along 
the mountains. 


23. HYDRASTIS, ORANGEROOT, YELLOW PUCCOON, GOLDEN 
SEAL. (Name of no application.) 2 


H. Canadénsis, Linn. Low, sending up in early spring a rounded 5- 
7-lobed root-leat, and a stem near 1° high, bearing 1 or 2 alternate, 
smaller leaves above, just below the single small flower. The 38 greenish 
sepals fall from the bud, leaving the many white stamens and little head 
of pistils; the latter grow pulpy and produce a crimson fruit resembling a 
raspberry. Rich woods from New York, W. and S. 


II. MAGNOLIACEH, MAGNOLIA FAMILY. 


Trees or shrubs, with aromatic bitter bark, bud-scales formed 
of stipules (Lessons, p. 66, Figs. 179, 180), simple mostly 
entire alternate leaves, and solitary flowers; the similar sepals 
and petals (rarely 0) on the receptacle in three or more rows of 
three, imbricated in the bud; pistils 2-5, or numerous, the car- 
pels cohering and covering the elongated receptacle, forming a 
sort of cone in fruit; stamens numerous, with adnate anthers 
(Lessons, p. 101, Fig. 293); seeds only 1 or 2 in each carpel; 


embryo small, 
I. Stipules forming the bud-scales, and falling early. 
Flowers perfect and large, or smaller and dicecious in No. 3. 


1. LIRIODENDRON. Sepals 8, reflexed. Corolla bell-shaped, of 6 broad, greenish- 
orange petals. Stamens almost equaling the petals, with slender filaments, and 
long anthers opening outwards. Carpels thin and scale-form, closely packed over each 
other, dry in fruit, and after ripening separating and falling away from the slender 
axis ; the wing-like portion answering to style ; the small seed-bearing cell, at the base 
and indehiscent. Leaf-buds flat; stipules free from the petiole. 

2. MAGNOLIA. Sepals 3. Petals 6 or 9. Stamens short, with hardly any filaments ; 
anthers opening inwards. Carpels becoming fleshy in fruit and forming a red or rose- 
colored cone, each when ripe (in autumn) splitting down the back and discharging 1 or 
2 coral-red, berry-like seeds, which hang on extensile cobwebby threads, Stipules 
united with the base of the petiole, falling as the leaves unfold, 

8, CERCIDIPHYLLUM. Calyx and corolla 0, Stamens many, filaments capillary. Pistile 
stalked, forming 2-6 narrowly oblong follicles. Seeds numerous. 
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II. Stipules none. Flowers not very large, perfect or dice- 
cious. Two Southern plants which have been made the repre- 
sentatives of as many small ‘orders. 


4, ILLICIUM. Flowers perfect. Petals 9-80, Stamens many, separate. Pistils several 
in one row, forming a ring of almost woody little pods. 

5. SCHIZANDRA. Flowers monecious. Petals mostly 6. Stamens 5, united into a 
disk or button-shaped body, which bears 10 anthers on the edges of the 5 lobes. 
Pistils many in a head, which lengthens into a spike of scattered red berries. 


1. LIRIODENDRON, TULIP TREE (which is the meaning of the 
name in Greek), 


L. Tulipffera, Linn. A tall, very handsome tree in rich soil, com- 
monest W., where it, and the light and soft lumber (much used in cabi- 
net-work), is called Wuite-woop, and erroneously Popiar and WHITE 
Porrar; planted for ornament ; flowers late in spring, yellow with green- 
ish and orange. Leaves with 2 short side-lobes, and the end as if cut off. 


2. MAGNOLIA. (Named for Magnol, professor of botany at Mont- 
pellier in 17th century.) Some species are called UmBreLia TREES 
from the way the leaves are placed on the end of the shoots; others, 
Cucumber Trees from the appearance of the young fruit. (Lessons, 
Figs. 179, 348-355.) 


«% Native trees of this country, often planted for ornament ; flowers appear- 
ing after the leaves. 


4 Leaves all scattered along the branches ; leaf-buds silky. 
++ Leaves coriaceous, evergreen (in the second only so at 8.). 


M. grandiflora, Linn, GREatT-FLOWERED MAGNOLIA of S., half-hardy 
in the Middle States. The only perfectly evergreen species; splendid 
large tree with coriaceous oblong or obovate leaves, shining above, mostly 
rusty beneath ; the flowers very fragrant, white, 6/-9’ broad, in spring. 

M. glatica, Linn. Smaci or Laurent M.,Swent Bay. Wild in swamps 
N. to New Jersey, Penn., and E. Mass.; a shrub or small tree, with oval, 
broadly lanceolate, obtuse leaves, glaucous beneath, and globular, white, 
and very fragrant flowers (2/-3! wide) in summer. 


++ ++ Leaves thin, deciduous. 
= Green beneath. 


M. acuminata, Linn. Cucumsrer Trex. Wild from Western N. Y. 
to Ill. and §.; a stately tree, with the leaves thin, green, oblong, acute 
at both ends, and somewhat downy beneath, and oblong—bell-shaped pale 
yellowish-green flowers (2! broad), late in spring. 


= = Whitish, downy, or glaucous beneath. 


_ M. cordata, Michx. YELuow Cucumser M. of Georgia, hardy even 
in New England ; like the last, but a small tree with the leaves ovate’ or 
oval, seldom cordate ; flowers lemon-yellow. 

_M. macrophylla, Michx. Great-LEAvep M. of the S., nearly hardy 
N.to Mass. A small tree, with leaves very large (2°-3° long), obovate- 
oblong with a cordate base, downy and white beneath, and an immense 
open, bell-shaped flower (8/-12! wide when outspread), somewhat fra- 


pan in early summer; petals ovate, white, with a purple spot at the 
ase. . 
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+ + Leaves crowded in an umbrella-like cluster ; leaf-buds smooth. 


M. Umbrélla, Lam. Umprexza Tree (also called M. TRIPETALA). 
Wild in S. Penn. and southward. A low tree, with the leaves smooth 
and green both sides, obovate-lanceolate, pointed at both ends, 1°-2° 
long, surrounding a large white flower, in spring; the petals 4/5! long, 
obovate-lanceolate and acute, narrowed at the base; the ovate-oblong 
cone of fruit showy in autumn, rose-red, 4/5! long. 

M. Fraseri, Walt. Ear-teavep Umpretia TREE (also called M. 
AvuricuLAra). Wild from Virginia S., hardy as the last, and like it ; 
but a taller tree, with the leaves seldom 1° long and auricled on each 
side at the base, the white obovate-spatulate petals more narrowed below 
into a claw; cone of fruit smaller. 


* * Chinese and Japanese species ; flowers appearing before the obovate 
leaves. 


M. conspicua, Salisb. Yuran. A small tree, with very large white 
flowers ; petals 6-9, obovate; leaves pointed, downy when young. Half- 
hardy in N. States. 

M. SovuraneuAna is probably a hybrid of this with M. obovata, more 
hardy, and the petals tinged with purple. 

M. Norsertiana, a like hybrid, has darker flowers and slenderer 
habit. 

M. speci0sa, probably of like parentage, blooms a week later than M. 
Soulangeana, and has more durable, somewhat smaller and lighter colored 
flowers. 

M. Liver, offshoot of M. obovata or hybrid with it, has very showy 
flowers, purple outside and pearl-colored within. 

M. obovata, Thunb. (or M. purptrea). Purrte M. A shrub (5° high), 
the showy flowers pink-purple outside, white within ; leaves dark green, 
tapering gradually to petiole; petals 9, obovate. Japan, hardy N. 

M. stellata, Maxim. (or M. watyiAna). A small tree; flowers white; 
petals about 15, linear-oblong ; leaves varying to elliptic. Japan. 

M. Kobus, DC. (or M. Tutrpert), is a small bushy tree, with leaves 
broadest at the top and green below; and very early, blush-white, fra- 
grant flowers. Japan. 


3. CERCIDIPHYLLUM. (Cercis-leaved, from the resemblance of 
the foliage to that of the Red Bud.) Two large trees in Japan, one of 
which is now becoming popular in this country as an ornamental tree. 
C. Japénicum, Sieb. & Zuce. Leaves round heart-shaped, or some- 


what kidney-shaped, with 8-5 main veins, crenate, glaucous beneath. 
Tree fastigiate in shape. 


4. ILLICIUM, STAR ANISE. (Latin: to entice.) Shrubs, aromatic, 
especially the hark and pods, with evergreen oblong leaves. 


I. Floridanum, Ellis. Leaves oblong-lanceolate ; petals 20-30, narrow- 
widely spreading, dark purple, the flowers about 1 in diameter. Shrub 


6°-10°, far S. 
I. parviflorum, Michx., S., sometimes cult., has lanceolate leaves, 6- 
12, ovate or roundish, yellow petals, and smaller flowers, 


5. SCHIZANDRA. (Greek: cut-stamens.) 


S. coccinea, Michx., a twining shrub of S. States, scarcely aro- 
matic, with thin ovate or oblong, alternate, deciduous leaves, and small 


crimson-purple flowers in spring. 
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Il ANONACEZ, CUSTARD APPLE FAMILY. 


Trees or shrubs, with 3 sepals and 6 petals in 2 sets, each 
set valvate in the bud, and many short stamens on the recep- 
tacle, surrounding several pistils, which ripen into pulpy fruits 
containing large and flat bony seeds. Embryo small; the 
albumen which forms the bulk of the kernel appears as if cut 
up into small pieces, No stipules. 

1. ASIMINA, PAPAW of U.S. (From the Indian name, assimin.) 


Petals greenish or yellowish, becoming dark purple as they enlarge ; 
the 3 inner small. Pistils few in the center of the head of anthers, 


making one or more large, oblong, pulpy fruits, sweet and edible. 


Flowers solitary, in early spring. 


A. triloba, Dunal. Common Papaw. Leaves obovate-lanceolate, acu- 
minate ; flower 1/-1}/ wide ; fruit yellowish, 3'-6’ long. A shrub or small 
tree; wild W. and S., and sometimes planted. 

A. parvifldra, Dunal. Smavi-rLowerep P. Leaves oblong-obovate, 
abruptly pointed ; petals greenish-purple, twice as long as sepals ; flower 
i! wide ; fruit few-seeded. Shrub 2°-6° high. Fla. to N. C. and W. 


IV. MENISPERMACEZ, MOONSEED FAMILY. 


Woody twiners, with small dicecious flowers; their sepals 
and petals much alike, and one before the other (usually 6 
petals before as many sepals); as many or 2-3 times as many 
stamens; and 2-6 pistils, ripening into 1-seeded little stone- 
fruits or drupes; the stone curved, commonly into a wrinkled 
or ridged ring. Leaves palmate or peltate; no stipules, 


1. COCCULUS. Sepals, petals, and stamens each 6, Pistils 3-6. 

2. MENISPERMUM. Sepals and petals 6-8. Pistils 2~4 in fertile flowers. Stamens, in 
sterile flowers, 12 or more.’ (Lessons, Figs. 231, 232, 296.) 

8. CALYCOCARPUM. Petals0, Sepals 6, petal-like. Pistils3. Stamens in sterile flowers,12. 


1. COCCULUS. (Latin: a little berry.) Flowers in axillary clusters. 


C. Carolinus, DC. Carorina C. Somewhat downy; leaves ovate 
or heart-shaped, entire or sinuate-lobed ; flowers greenish in summer ; 
fruits red, as large as peas. From Virginia, S. and W. 


2. MENISPERMUM, MOONSEED. (Greek: moon, seed.) Stamens 
as long as sepals; anthers 4-celled; drupe globular, with a crescent or 
ring-like wrinkled stone ; flowers in axillary panicles. 

M. Canadénse, Linn. Almost smooth ; leaves peltate near the edge; 
flowers white in late summer; fruits black, looking like small grapes. 

3. CALYCOCARPUM, CUPSEED. (Greek: cup, fruit.) Anthers 
2-celled ; flowers greenish-white in long racemose panicles. 


C. Lydni, Nutt. Climbing high; leaves large, thin, 8-5-lobed, cordate 
at base ; fruit globular, 1! diameter, black. Ky.and S. Ill. to Kans, and §, 


ers perfect, a petal before each ‘sepal, ena a stditod 

before each petal, anthers opening lengthwise or by a pair of 
"% valves like trap-doors, hinged at the top (Lessons, p. 103, Fig. 
808), pistil single, simple. (But No. 1 has moncecious flowers ;- 
No. 7 has numerous stamens; 6 and 7 have more petals than 
: sepals.) Commonly bracts or outer sepals behind the urns 
ones. All blossom in spring or early summer. 4 


: * Woody twiner ; flowers imperfect ; berry many-seeded, 
. i, AKEBIA. Flowers purple in few-flowered axillary racemes ; pepe 0; leaves dighiote, 
of about 5 leaflets. 


‘ 


«% x Woody, erect ; ‘flowers perfect ; berry few-seeded, 


2, BERBERIS. Flowers yellow or reddish tinted, in racemes ; petals with two deep colored 

? spots at the base, Leaves simple, or simply pinnate. Wood and inner bark yellow. 

Leaves with sharp, bristly or spiny teeth. 

| 8, NANDINA. Flowers white, in panicles; anthers opening lengthwise. Leaves twice or 
thrice pinnate. 


. 


x x x Perennial herbs. 
+ With 1 to 8 twice or thrice ternately compound leaves. 


4, EPIMEDIUM. Stamens 4. Petals 4 hollow spurs or hoods. Pod several-seeded. 
Leaflets with bristly teeth. 
5. CAULOPHYLLUM. Stamens 6. Petals 6 broad and thickish bodies much shorter 
- than the sepals. Ovary bursting or disappearing early, leaving the two ovules 
to develop into naked, berry-like, or rather drupe-like, spherical seeds on thick 
stalks. 


++ With simply 2-9-parted leaves, and solitary white flowers ; sepals falling when the 
blossom opens. Seeds numerous, parictal. Pistils rarely more than one. 


6. JEFFERSONIA. Flower on a scape, rather preceding the 2-parted root-leaves. Petals 
(oblong) and stamens mostly 8. Fruit an ovate pod, opening by a cross-line half-way 
round, the top forming a conical lid. Seeds with an aril on one side. 

7. PODOPHYLLUM. Flower in the fork between the two peltate 5-9-parted leaves ; root- 
leaf single and peltate in the middle, umbrella-like. Petals 6-9, large and broad. ‘Sta- 
mens usually 12-18. Fruit an oval, large, and sweet, edible berry ; the seeds imbedded 
in the pulp of the large parietal placenta, 


1. AKEBIA. (Japanese: Akebi.) Flowers monecious; sepals 3, ¢ 
flowers ; stamens 6, 9 flowers; carpels 3-9, ripening (only occasion- 
ally) into oblong, purplish, mottled berries (4’-6/), which split open, dis- 
closing the black seeds. 

A. quinata, Decne. Leaflets 5, oval or obovate, notched at end, nearly 
or quite evergreen. An excellent hardy climber. Flowers, spring. 
Japan. 


e4 BERBERIS, BARBERRY. (Medieval Latin name.) . The 2 sec- 
tions have sometimes been regarded as distinct genera. (Lessons, Fig, 
308.) 
GRAY’S F. F. & G. BOT. —4_ 


{ 
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§ 1. Trun Barperry, with apparently simple (really compound with 1 


leaflet as shown by the joint in the short petiole) leaves clustered in the 


axil of branched spines. 


% Flowers in axillary racemes; leaves bristly or spiny-toothed, not 
pinnate. : 


B. vulgaris, Linn, Common B. A shrub with drooping, many-flowered 
racemes, and entire petals, and oblong, red, and sour berries ; leaves obo- 
vate-oblong. The triple or multiple spines answer to leaves of the shoot 
of the previous season. (Lessons, p. 63, Fig. 171.) Naturalized in New 
Eng., planted and occasionally spontaneous elsewhere. There are cult. 
forms with fruits of divers colors and purple foliage. 

B. Canadénsis, Pursh., wild in mountains from Virginia, S., is a low 
bush, with few-flowered racemes ; repandly-toothed and less bristly leaves ; 
petals notched at the top; and oval red berries. Probably not in com- 
mercial cult., the plant sold under this name being B. vulgaris. 


* * Flowers solitary or in pairs ; leaves entire. 


B. Thunbérgii, DC. A low Japanese shrub; leaves 3/-1’ long ; flowers 
on slender stalks, hardly longer than the small obovate leaves ; sepals red, 
and petals often tinged with red ; berries bright red. Foliage becomes red 
in fall. 


§ 2. Manonta, with pinnate, evergreen leaves and clustered racemes of 
early spring flowers ; berries blue or black with a bloom. Planted for 


ornament. 
* Leaflets broad or rounded. 


B. Aquifolium, Pursh. Hoty B.-or Manonra from Oregon, etc., rises 
to 3°-4° high ; leaflets ovate to oblong-taper-pointed, 5-9, shining, finely 
reticulated. 

B. répens, Lindl. Crererinc or Low M., Orecon GRAPE, is more 
hardy, rises only 1° or less, and has ovate, acute (not taper-pointed), 
usually fewer, vale or glaucous leaflets. Rocky Mountains. 

B. nervosa, Pursh. (or B. cuumAcna). Has husk-like, long, and pointed 
bud-scales at the end of the stems, which rise only a few inches above 
the ground ; leaflets 11-21, along the strongly jointed stalk, lance-ovate, 
several-ribbed from the base. Also from Oregon. 


x * Leaflets distinctly oblong or lanceolate. 


B. Nepalénsis, Spreng. (B. Jaroyica of gardens). Tall, rising fully 
6° high, the rigid leaflets (5-25) obovate-oblong and repand-toothed, with 
only 3 or 4 strong spiny teeth on each side. India to Japan. 

B. Fortunei, Lindl. A dwarf species from China, the foliage turning 
red in the fall; leaflets 5-9, narrowly lanceolate and acuminate, with nu- 
merous shallow spiny teeth. 


3. NANDINA. (From the Japanese name.) A single species. 


WN. doméstica, Thunb. Cult. in cool greenhouses, etc., from Japan ; 
very compound large leaves ; the panicle of globular red berries of the 
size of peas, more ornamental than the blossoms. 


4. EPIMEDIUM, BARRENWORT. (Old Greek name of uncertain 
meaning.) Hardy. 2 Low herbs, with neat foliage ; cult. for orna- 
ment; petals 4 hollow spurs or hoods; pods several-seeded. 


E. alpinum, Linn., odd-looking small flowers in panicles, the yellow 
petals not larger than the reddish sepals. Cent. Eu. 
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__ £. macrénthum, Morr. & Decne. Larcu-rtowerep B., with similar 
_ foliage, has large white flowers with very long-spurred petals. Japan. 
Several garden varieties are cult. : 
5. CAULOPHYLLUM, BLUE COHOSH, PAPPOOSE ROOT. 
(Greek: stem, leaf; the stem seeming to form a stalk for the great 
leaf.) A single species. 2/ 


C. thalictroides, Michx., with usually only 1 stem-leaf, and that 
close to the top of the naked stem, and thrice ternate, but, having no 
common petiole, it looks like 3 leaves; and there is a larger and more 
compound radical leaf, with a long petiole. Albumen horny, the in- 
tegument forming a thin blue pulp. Glabrous (glaucous while young) 
rom thick, knotty, matted rootstocks. In rich woods, commoner W. 

6. JEFFERSONIA, TWINLEAF. (Yor Thomas Jefferson.) 2 


J. diphylla, Pers., sometimes called Rupumatism Root. Rich woods, 
_W.and S., sometimes cult. ; the pretty white flower and the leaves both 
long-stalked from the ground, appearing in early spring. 


7. PODOPHYLLUM, MAY APPLE, or MANDRAKE. (Greek : 
foot, leaf, the 5-7-parted leaf likened to a webbed-foot.) (Lessons, Fig. 
326.) 2 
P. peltatum, Linn. Flower white, 1}/ broad ; fruit ovoid, 1’-2' long, 


slichtly acid, edible; but the leaves and long running root-stocks drastic 
and poisonous. Rich woods, common. 


VI. NYMPHAACEA, WATER LILY FAMILY. 


Aquatic, perennial herbs, from strong, horizontal rootstocks, 
with the leaves which float on the surface of the water or rise 
above it mostly peltate or roundish heart-shaped (dissected 
and immersed in No. 1), their margins in-rolled in the bud, 
long-petioled; axillary 1-flowered peduncles; sepals and petals 
hardly ever 5, the latter usually numerous and imbricated in 
many rows. The genera differ so widely in their botanical 
characters that they must be described separately. One of 
them is the famous Amazon Water Lily, Vicroérra REGIA, with 
floating leaves, 3 feet or more in diameter, and the magnificent 
flowers almost in proportion; while the dull flowers of Water- 
Shield are only half an inch long. 


$1. Sepals and petals each3or4. Stamens and pistils 18 or less, the latter 1-3-seeded. 
Flowers smail. 


1. CABOMBA. Sepals and petals 3, the latter oval and short-clawed. Stamens 8-6, with 
extrorse anthers. Pistils 2-4, with 8 pendulous ovules. Immersed slender plants, 
with mostly opposite or verticillate, finely dissected leaves, or a few floating, linear, 
oblong, and peltate ones. Flowers single, on long axillary peduncles. 

2. BRASENIA. Sepals and petals each 3 or 4, narrow, and much alike, dull purple, linear. 
Stamens 12-18, with innate anthers. Pistils 4-48, forming indehiscent, 1-3-seeded 
pods. All the parts separate and persistent. Ovyules commonly on the dorsal suture. 


Embryo, etc., as in Water Lily. 


+? 8. Betoun k nner on of the receptacle enlarged ie a earataped far : 
n ‘dozen or more ovaries, each tipped with a flat stigma and separately immersed 
many hollows. (Lessons, p. 113, Fig. 362.) In fruit these form 1-seeded nuts, resei y 
bling small acorns, The whole kernel of the seed is embryo, a pair of fleshy and fori 

naccous cotyledons inclosing a plumule of 2 or 3 rudimentary green leaves. eS 


 §8. Sepals 4-6. Petals and stamens numerous in many rows. Pistél 1, tomo as 


4, NYMPHAA, Sepals 4, green outside. Petals numerous, many times 4, passing soine- 
what gradually into the numerous stamens (Lessons, p. 84, Fig. 228); both organs — 

Neer grow attached to the globular many-celled ovary, the former to its sides which they 

4 cover, the latter borne on its depressed summit. Around alittle knob at the top of 

’ the ovary the numerous stigmas radiate as ina poppy-head, ending in long and narrow — 
ineurved lobes. Fruit like the ovary enlarged, still covered by the decaying persistent 
bases of the petals; numerous seeds cover the partitions. Ripe seeds each in an aril- 
Jus, or bag, open at the top. (Lessons, p. 126, Fig. 418.) Embryo, like that of Nelumbo 
on a yery small scale, but inclosed in a bag, and at the end of the kernel, the rest of 

. which is mealy albumen. 

a 5. NUPIIAR, Sepals usually 6 or 5, partly green outside. Petals many small and thickish 
bodies inserted under the ovary alongwith the very numerous short stamens, Ovary. 
naked, truncate at the top, which is many-rayed by stigmas, fleshy in fruit; the inter- 
nal structure as in Nymphea, only there is no arillus to the seeds, 


1. CABOMBA. (Name aboriginal ?) 


C. Caroliniana, Gray. Flowers 6!/-8" broad on long axillary stalks, “a 
with yellow spots at base of petals. Ponds, 8. Ill. and 8, 


2. BRASENIA, VATER SHIELD. (Name unexplained.) One species. 


B. peltata, Pursh. In still, rather deep water; stems rising to the 
surface, slender; leaves 2'-3° long, long-petioled ; flowers small, produced 
all summer. 


3. NELUMBO. (The Ceylonese name for N. Indica.) 


N. lutea, Pers. Yertow N. or Water Cuinquarin. §S. Conn. (in- 
troduced by Indians -perhaps) to Lake Ont., Minn., E. Neb., and S. 
Flower pale dull yellow, 5’-8' across; anthers hook-tipped; leaf and 
flower-stalks sparsely warty roughened. The leaves are very ‘large (19 
2° across) and centrally peltate, withan ascending limb, and raised high out 
of the. water. 

N. indica, Pers. (or NeLumprum speciosum), Farse Lotus, Sacrep | 
Bean of the Orient, now commonly cult., has pink flowers and blunt 
anthers, and the high flower and leaf-stalks studded with prickly warts. 


4. NYMPHZIA, WATER LILY, POND LILY. (Dedicated to the 
water nymphs.) Long prostrate rootstocks, often as thick as one’s 
arm, send up floating leaves (rounded and with a narrow cleft nearly 
or quite to the petiole) and large handsome flowers, produced all sum- 
mer; these close in the afternoon ; the fruit ripens under water. 


* White-flowered; native in N. States. 


N. odorata, Ait. Wuitt W. Flower very sweet-scented, white, or 
sometimes pinkish, rarely pink-red, variable in size, 2/—6! broad ; petals 
obtuse ; leaves 2/-9! broad; seeds oblong ; rootstocks with few and per- 
sistent branches, Common in still or slow water, especially HK, 
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LN. renif6rmis, DC. (or N. ruperdsa). Flower nearly scentless 
Cits faint odor like that of apples), pure white, 4/-9’ in diameter; petals 
proportionately broader and blunter; leaves 8’-15! wide; seeds almost 
globular ; rootstock bearing copious tubers like ‘‘artichokes,” attached 
by a narrow neck and spontaneously separating. W.N. Y. and Penn., 
Mich. and W., probably also in S. States. 


* * Flowers colored; exotic or southern. 


N. stellata, Willd. (or N. certrna), Brur W., cult. in aquaria; a ten- 
der species, with crenate-toothed leaves, and blue or bluish sweet-scented 
flowers, the petals few, narrow, and acute. ‘Trop. Africa, India, ete. 

N. Zanziparensis of gardens is a form of this, with intense blue 
flowers, and free blooming habit. 

N. Lotus, Linn. Ecyprian Lotus, an Old World tropical species, has 
large red or whitish flowers, with red-margined sepals, and peltate, sharply 
serrate leaves which are pubescent below. N. rtsra and N. Devonien- 
sis are forms of it; and from the latter garden form the variety known 
as N. SrurrevAntit originated. 

N. flava, Leitn. YeLLow W. Leaves broadly oval with wavy margins, 
the lobes at base of notch not pointed ; flowers bright, light yellow ; petals 
sub-acute. Florida. 


Se) UPHAR, YELLOW POND LILY, SPATTER-DOCK. (Ara- 
bic name?) Rootstock, etc., as in Nymphea; leaves often rising out. 
of water; flowers by no means showy, yellow, sometimes purplish- 
tinged, produced all summer; fruit ripening above water. 

N. Advena, Ait.f. Sepals 6 or more, unequal; petals truncate, 
shorter than the stamens and resembling them; stigma 12-24-rayed ; 
ovary and fruit not contracted above into a neck; the thickish leaves 
(6'-12' long) rounded or ovate-oblong. 

Var. minus, Morong, has smaller leaves (8’-8’ long), spatulate petals, 
stigmas 9-13-rayed ; fruit contracted above. Probably a hybrid between 
this species and the next. N. Vt. to Mich. and Pa. 

WN. Kalmianum, Ait., has the floating leaves only 2/-4’ long, submersed 
leaves thin, round, kidney-shaped ; petals spatulate or obovate; stigmas 
7-10-rayed ; fruit with a short neck. Me. to Penn., Minn., and N, 

N. sagittifolium, Pursh. Arrow-LeavepD N. Leaves sagittate, nar- 
rowly oblong to oblanceolate, obtuse (1° by 2’). This and the last produce 
their earlier leaves under water and very thin, S. Ind. and Ill. and $. E. 


VIL SARRACENIACEA, PITCHER PLANT FAMILY. 


Bog plants with hollow pitcher-form or trum pet-shaped 
leaves; flowers with numerous hypogynous stamens. Only 1 
genus in the E. U.S. 2% There are many hybrids of the fol- 
lowing species in cult. : — 

1. SARRACENIA. (For Dr. Sarrasin of Quebec.) SIDESADDLE 
FLOWER, Leaves yellowish green or purplish, all radical from a 
perennial root, winged down the inner side, open at the top, where there 
is a sort of arching blade or hood; scape tall, naked, bearing a single, 
large, nodding flower in early summer ; sepals 5, with 8 bractlets at the 
base, colored, persistent; petals 5; style with an umbrella-shaped, 5- 
angled top, a hooked-stigma under each angle; ovary 5-celled ; pods 
many-seeded, rough-warty. (Lessons, Fig. 174.) 
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« Flower purple. 
+ Leaves ascending or reclined, shori, wing broad. 


S. purpirea, Linn. Pircner Prant. Leaves with an erect round- 
heart-shaped hood and a broad side-wing, purple-veiny ; flower deep 
purple or greenish tinged ; petals fiddle-shaped, arched over the style. 
Common in bogs N. ; 

S. psittaclna, Michx. Parror Pircuer Prant of S. States, and 
cult, Leaves short and spréading, with a narrow tube, a broad wing, 
and an inflated globular hood, which is incurved over the mouth of the 
tube, spotted with white. 

+ + Leaves erect, with long and narrow trumpet-shaped tube, the wing 
narrow. 

S. rdbra, Walt. Rep-rLowERED Trumpet Lear of S. States; cult. 
in greenhouses. Leaves slender, a foot long, with an erect, ovate, pointed 
hood ; flower crimson-purple. 

S. Drumméndii, Croom. Great Trumper Lear of Florida; some- 
times cult. Leaves much like the last, but 2° or 3° long, upper part of 
the tube and the roundish erect hood variegated and purple-veiny ; and 
the deep-purple flower very large. 


* * Flower yellow. 


S. variolaris, Michx. Sprorrep Trumpet Lear, §. States. Leaves 
erect, 6/-12! long, white-spotted above, longer than the scape, with a 
broad wing, and an ovate hood arching over the orifice ; flower 2' wide. 

S. flava, Linn. Yrriow Trumpet Lear of S. States; cult. more 
commonly than the rest, as a curiosity, and almost hardy N. Leaves 2° 
long, erect, yellowish, or purple-veiny, with a narrow wing and an erect 
roundish, but pointed hood ; scape tall as the leaves; flower 4/—5! wide. 

Darlingténia Califérnica, Torr., occasionally cult., may be known by 
the reddish or yellowish two-cleft appendage hanging at the mouth of the 
leaves which looks downward. 


VIII PAPAVERACEH, POPPY -FAMILY. 


Herbs with regular flowers, a calyx mostly of 2 sepals which 
fall when the blossom opens, petals twice or 3-5 times as 
many, numerous free stamens and a 1-celled ovary, with 2 or 
more parietal placente. ,Fruit a pod, many-seeded. Juice 
usually milky or colored, and narcotic, as in Poppy (opium), 
or acrid. (No. 4. has watery juice, with the odor of muriatic 
acid, and the calyx like a cap or lid; No. 1 has no petals and few 
seeds.) 

« Petals none; flowers in panicles ; flower-buds drooping. 
1. BOCCONTIA. Sepals 2, colored. Stigma 2-lobed. Pod few-seeded. Juice reddish. 
x x Petals present. Flowers not panicled, the buds either erect or nodding. 
+ Pod strictly 1-celled, opening more or less completely by valves. 
++ Flower-bud erect, 


2, SANGUINARIA. Sepals 2; but the petals 8-12. Stigma 2-lobed, on a short style. 
Pod oblong, with 2 placenta. Juice orange-red, 
8. ARGEMONE. Stigma 8-6-lobed, almost sessile. Sepals and oblong pod prickly; the 


latter opening by valves from the top, leaving the thread-like placente between. Juice 
yellow. 
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4. ESCHSCHOLTZIA. Sepals united into a pointed cap which falls off entire. Receptacle 
or end of the flower-stalk dilated into a top-shaped body, often with a spreading rim. 
Stigmas 4-6, spreading, unequal; but the placenta only 2. Pod long and slender, 
grooved. Juice colorless, 


++ ++ Flower-bud generally nodding. 


5. STYLOPHORUM. Stigma 3-4-lobed, raised on a style. Pod ovoid, bristly, opening 
from the top into 3 or 4 valves, leaving the thread-like placente between them. Juice 
yellow. 

6. CHELIDONIUM. Stigma 2-lobed, almost sessile. Pod linear, with 2 placentae, split- 
ting from below into 2 valves. Juice orange. 


+ + Pod becoming 2-m -celled. 
++ True herbs. 


7. GLAUCIUM. Stigma 2-lobed; style 0. Pod rough, linear, 2-celled by a spongy false 
partition. Sepals2. Petals4. Juice yellow. 

8. PAPAVER. Stigmas united into a many-rayed circular body which is closely sessile on 
the oyary. Pod globular or oblong, imperfectly many-celled by the projecting placenta 
which are covered with numberless seeds, opening only by pores or chinks at the top. 


Juice milky. ++ ++ More or less woody. 


9. ROMNEYA. Stigmas many, free; the ovary setose, and more or less completely sev- 
eral-celled by the intrusion of the »-ovuled placente, but becoming completely 7-11- 
celled and dehiscing to the middle. Sepals 3, with a broad, thin, dorsal wing. Petals 6, 
white. Stamens numerous, with slender filaments. Juice colorless. 


1. BOCCONIA. (Named for Bocconi, an Italian botanist.) 2 


B. cordata, Willd., from China, is a tall herb with leafy stems and 
round-—cordate, lobed leaves which are thick, veiny, and glaucous, and 
long panicles of whitish or rose flowers in summer. 


2. SANGUINARIA, BLOODROOT. (Name from the blood-red 

Juice.) 2! 

S. Canadénsis, Linn., the only species ; common in rich woods. The 
thick red rootstock in early spring sends up a rounded-reniform and pal- 
mate-lobed, veiny leaf, wrapped around a flower-bud ; as the leaf comes 
out of ground and opens, the scape lengthens, and carries up the hand- 
some flower, from which the sepals soon fall. 


3. ARGEMONE, PRICKLY POPPY. (Greek: a disease of the eye, 
for which a plant called by this name was a supposed remedy.) 


A. grandiflora, Sweet. Hardy 2{ Petals white, 1}/_2' long; stems, 
sepals, and pod smooth and unarmed (the latter rarely with a few stiff 
bristles). Mexico. 

A. Mexicana, Linn. Mexican P. Stems, leaves, sepals, and pod 
prickly ; petals dull yellow or yellowish, 1! or less long in summer. Var. 
ALBIFLORA has the flower larger, sometimes very large; white; 1°-2° 
high. Waste places S. and gardens. Cult. for ornament. @ 


4. ESCHSCHOLTZIA. (Named for one of the discoverers, Hsch- 
scholtz.) @ 2 


E. Califérnica, Cham. Carirorntan Porry. Common in gardens ; with 
pale, dissected leaves, and long-peduncled large flowers, remarkable for 
the top-shaped dilatation at the base of the flower, on which the extin- 
guisher-shaped calyx rests ; this is forced off whole by the opening petals. 


_-—s«§, STYLOPHORUM, CELANDINE POPPY. (Greek: style-be 
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--&. diphyllum, Nutt. Low, with stems naked below, with usually 2 op- 
posite leaves above; leaves whitish beneath, pinnately parted into b=i_ 
sinuate-lobed segments ; flowers few in umbels, 2! broad. Damp woods, 
W. Penn. to Wisc. and Tenn. May. 


6. CHELIDONIUM, CELANDINE. (Greek: the swallow ; its flowers 
appearing with the swallows.) @) et 
C. ma@jus, Linn. 1°-4° high; branching, with pinnate or twice pinna- 

tifid and toothed or cut leaves, and small yellow flowers in asort of umbel, 

all summer; old gardens and moist waste places. Iu. 


7. GLAUCIUM, HORN POPPY. (Greek: referring to the glaucous 
herbage.) @ @ ' ~. 


G. luteum, Scop. Stem 1°-5° high, stout, glaucous, and hairy ; leaves 
thickish, lower bipinnatifid, upper sinuate-lobed, clasping; flowers soli- 
tary, terminal, golden yellow; pod 6/-1° long. Cult. and sparing nat. 
eastward. Tu. 


8. PAPAVER, POPPY. (Name obscure, ancient.) 
* Annuals, flowering in summer; cult. and weeds of cultivation. “a 


P. somniferum, Linn. Opium Porry. Cult. for ornament from the 
Old World (especially double-flowered varieties), and for medical uses. 
Smooth, glaucous, with clasping and wavy leaves, and white or purple 
flowers, which are often much doubled and fringed. Pod large, short- 
oblong. 

P. Rheas, Linn. Corn Porry of Eu. Low, bristly, with almost pin- 
nate leaves, and deep red or scarlet flowers with a dark eye, or, when 
double, of various colors; pod small, obovate. . 


% * Perennial; cult. for ornament ; flowering in spring. 


P, orientd/e, Linn. Ortentan P. Rough-hairy, with tall flower-stalks, 
almost pinnate leaves, and a very large, deep-red flower, under which are 
usually some leafy persistent bracts. Var. BracrrAtum has these 
bracts larger, petals still larger and deeper red, with a dark spot at the 
base. 

P. nudicaule, Linn. Dwarr or Icrtanp P.° Rough-hairy, leaves all 
radical, oblong-spatulate or obovate in outline, pinnatifid ; petals yellow, 
orange, or white ; flower single on a hairy scape 6/-2° high. A widely ; 
distributed alpine species. 


9. ROMNEYA. (Named for T. Romney Robinson, an Irish astron- 
omer.) <A single species. 


R. Coulteri, Harvey. Smooth shrub, 6°-8° hich of S. California, or 
nearly\herbaceous in cultivation E.; leaves petioled, glaucous, the lower 


rie pinnatifid, upper ones pinnately cut or toothed ; flowers very showy, 
~6! across, 


FUMITORY FAMILY. _ CONST 


IX. FUMARIACEH, FUMITORY FAMILY. 


Sepals 2, scale-like; petals 4, much larger, also irregular 
and closed, the 2 outer with spreading tips and 1 or both 
spurred or saccate at base, the 2 inner and smaller petals 
united by their spoon-shaped tips, which inclose the anthers 
of the 6 stamens in 2 sets along with the stigma; the middle 
anther of each set is 2-celled, the lateral ones being 1-celled. 
Delicate or tender and very smooth herbs, with colorless and 
inert juice, and much dissected or compound leaves. 


x Corolla heart-shaped or 2-spurred at base; pod several-seeded. 


1. DICENTRA. Petals slightly cohering with each other. Seeds crested. 
2. ADLUMIA. Petals all-permanently united into one slightly heart-shaped body, which 
incloses the small pod. Seeds crestless. Climbing by the very compound leaves, 
x * Corolla with only one petal spurred at base. 
8. CORYDALIS. Ovary and pod slender, several-seeded. Seeds crested. 
4, FUMARIA. Ovary and small closed fruit globular, 1-seeded. 


1. DICHNTRA (meaning 2-spurred in Greek). Often named Dicr¥- 

TRA or Diétyrra. 2/ Flowers in spring. 

x American species, low, with delicate decompound leaves and few-flowered 
scapes sent up from the ground in early spring. 
«+ Racemes simple, few-flowered ; divisions of leaves linear. 

D. Cucullaria, DC. Durcuman’s Breecues. Common in leaf 
mold in woods N. Foliage and flowers from a sort of granular-scaly 
bulb ; corolla white, tipped with yellow, with the 2 diverging spurs at the 
base longer than the pedicel, the inner petals minutely crested. 

D. Canadénsis, DC. Cawnapran D. or Squirret Corn. With the 
last N. Underground shoots bearing separate yellow grains, like Indian 
corn, in place of a scaly bulb ; the corolla narrower and merely heart- 
shaped at base, white or delicately flesh-colored, sweet-scented ; inner 
petals prominently crested at tip. 

«- + Racemes compound, although small, clustered ; divisions of leaves 
broad-oblong. 

D. eximia, DC. A rare species in W.N. Y. and §, in Alleghanies, 
also cult., has reddish-purple, drooping, narrow flowers with short- 


hooked spurs ; underground shoots scaly. 
D. formésa, DC., of, the Pacific coast, also cult., has broader flowers 


than the last and spurs not hooked. 

« * Oultivated exotic, taller and coarser, leafy-stemmed, many-flowered. 
D. spectébilis, DC. Snowy D. or BLEEDING Heart, very ornamental 

through spring and early summer, with ample Peony-like leaves, and long 

drooping racemes of bright pink-red (or white), heart-shaped flowers 

(1’ long) 1; the 2 small sepals fall off in the bud. China. 


2. ADLUMIA, ADLUMIA or CLIMBING FUMITORY. (Named 
for John Adlum, of Washington, D. C., one of the earliest cultivators 
of native grapes, and author of the first American book upon the 


subject.) @ A single species. 


. 
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A. cirrhdsa, Raf. Wild in low, shady grounds, and cult., climbing 
over bushes to a height of 8°-12° by means of the slender, young leaf- 
stalks ; leaves delicate and decompound ; flowers flesh-colored in summer. 


3. CORYDALIS. (Greek name for the crested lark.) Our species are 

leafy-stemmed, @ wild in rocky places ; flowers spring and summer, 

* Stem strict ; flowers purplish or rose-color, with yellow tips. 

C. glaica, Pursh. Pare Coryparis. Common, 6/-2° high, very 

glaucous ; spur short, rounded ; pods erect, slender, elongated. 
* * Stem ascending ; flowers yellow. 

+ Outer petals wing-crested on the back ; corolla pale yellow, 3-4" long. 

C. fl4vula, DC. Yxrriowisu C. Pedicels slender, with conspicuous 
bracts; pods hanging or spreading; seeds sharp-edged, irregularly 
wrinkled ; petal-crest toothed. From Penn. S. & W. 

C. micrantha, Gray. Pedicels short ; bracts small ; petal-crest entire ; 


pods ascending; seeds blunt-edged, smooth, and shining. N. C., Mo,, . 


Minn., and S. 


+ + Outer petals merely keeled on the back, not crested; corolla golden 
. yellow, 3! long. 


C. aurea, Willd. Gotpen C. Low and spreading ; petals with a 


sur }// long ; spreading or hanging pods, and smooth, blunt-edged seeds. ° 


From Vermont, W. and S. 
A western var. (occidentalis) has longer flowers, with spur as long as body. 


4. FUMARIA, FUMITORY. (Latin: fumus, smoke.) @ Low, 


leafy-stemmed, with finely cut compound leaves. 


F. officinalis, Linn. Common F, A delicate, small weed, with a close 
spike of small, pinkish, crimson-tipped flowers, in summer. Occasional 
in old gardens, waste places, and dung-heaps. 


X. CRUCIFERA, MUSTARD FAMILY. 


Herbs, with watery juice, of a pungent taste (e.g. Horse- 
radish, Mustard, Water Cress, etc.) ; cruciferous flowers (of 4 
sepals, 4 petals, with their upper part generally spreading above 
the calyx in the form of a cross); tetradynamous stamens 
(i.e. 6, 2 of them shorter than the other 4; rarely 4 or 2); a 
single 2-celled pistil with 2 parietal placentz, forming in 
fruit a silique, or when short a silicle. (See Lessons, Figs. 
235, 236, for the flower, Figs. 401-403 for the fruit, and Figs. 
425-428 for the seed.) The embryo fills the whole seed, and 
has the radicle bent against the cotyledons. Flowers in ra- 
cemes, which are at first short, like simple corymbs, but 
lengthen in fruiting; no bracts below the pedicels. The blos- 
soms are all nearly alike throughout the family; so that the 
genera are mainly known by the fruit and seed, which are, 


therefore, indispensable and may usually be had before all 
the flowers have passed. 


vf 
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$1. Fruit a true pod, opening lengthwise by two valves, which fall away and leave the 
thin, persistent partition when ripe. 


x Pod flattened parallel to the partition; the seeds flat or Slattish ; seed-ieaves edgewise 
to their stem, 
+ Pod broadly oblong or oval, large and very flat ; sceds 2-4 in each cell in 2 rows. 


1, LUNARIA, Seeds winged. Large pod stalked in the calyx. Flowers purple, rather 


large. ++ Pod oblong or linear ; seeds in 1 row. 


++ Valves nerveless, 


2. LEAVENWORTHIA. Stems scape-like, 1-few-flowered. Seeds winged. Small 
annuals, - 

3. DENTARIA. Stems naked below, 2-3-leaved above, from a horizontal, fleshy, scaly root- 
stock. Seeds wingless. 

4. CARDAMINE. Stems leafy, from a fibrous root, or at least not from a scaly rootstock. 


Seeds wingless. .... Valves with a prominent midrib. 


5. MATTHIOLA. Stigma deeply 2-lobed. Seeds as broad as the partition, winged. 
Flowers large and showy, white to purple, 
6. ARABIS. Stigma only slightly, or not at all, 2-lobed. Seeds winged or margined. 


+++ Pod linear, oblong, or even round-oval, but the seeds in 2 rows. [See, also, 
Arabis.] 


7. DRABA. Seeds wingless, numerous. Pods flat, various in shape. Flowers small and 


(in ours) white. 
8. ALYSSUM. Seeds winged, 2-4. Pods flat, roundish. Flowers small, yellow or white. 


x x Pod globular, or cylindric, or 4-angled by the prominent mid-nerves ; seeds wing- 
less. [Matthiola may be sought here.] 


+ Pod globular or cylindric. 
++ Vaives nerveless ; cotyledons accumbent. (Lessons, Figs. 425, 426.) 


9. LESQUERELLA. Pod about 4-seeded. Low, hoary plants with mostly yellow, 


small flowers. 
10. AUBRIETIA. Pod many-seeded. Stronger, hoary, with purple, rather large flowers. 
11. NASTURTIUM. Pod many-seeded. Aquatic or marsh plants, hairy or smooth, and 
small yellow or white flowers. 


+++ Valves nerved ; cotyledons incumbent, (Lessons, Figs. 427, 428.) 
12. CAMELINA. Pod turgid, obovate, or pear-shaped. Weed, usually in flax. 
+ + Pod linear. 
++ Cotyledons accumbent. 
(41. NASTURTIUM.) Valves nerveless. Marsh or aquatic plants. 


18. CHEIRANTHUS. Valves with a strong mid-nerve. Lateral sepals sac-like at base. 


Leaves entire and flowers showy. 
14. BARBAREA. Valves with strong mid-nerve. Sepals nearly equal and alike. Leaves 


lyrate or pinnatifid. 

++ ++ Cotyledons incumbent. (Lessons, Figs. 427, 428.) 

= Flowers purple or rose-colored, or, if white, large. 
15, HESPERIS. Stigma with 2 erect blunt lobes. Flowers pink-purple. Hairs glandular. 
16. MALCOLMIA. Stigma with 2 pointed lobes. Hairs glandless. 
17. THELYPODIUM. Stigma entire. 

== Flowers yellow, or, if white, very small. 
18. ERYSIMUM. Stigma rather large and 2-lobed. Leaves simple. 
19. SISYMBRIUM. Stigma small and entire, Leaves twice pinnatifid. 
++++4+ Cotyledons conduplicate, 


*®. BRASSICA. Pod more or less beaked. Flowers yellow. 
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« x « Pod short, much flattened contrary to the narrow partition ; the valves, there- 
J fore, deeply boat-shaped. Ilowers white, small. 


+ Pod several or many-seeded. : 
21, CAPSELLA. Pod triangular, or pyriform, with a notch atthe top. Weeds. 
++ Pod with 2, or rarely more, seeds. 
++ Corolla regular and small. 


22. LEPIDIUM. Pod thin, smooth, and oval. Erect herbs. 
28. BENEBIERA. Pod thickish and wrinkled, or warty-roughened. Diffuse or prostrate 
herbs. ++4+ Corolla irregular, the petals very unequal. 


24, IBERIS. Pod scale-shapced, roundish, or ovate. Flowers white or purple in flat-topped, 
or sometimes elongated, clusters. 


§2. Fruit indehiscent, wing-like, 1-seeded. [Senebiera may be sought here.] 


25. ISATIS. Flowers yellow. Fruit 1-celled, 1-seeded, resembling a small samara or ash- 
fruit. : 


§3. Fruit fleshy, or when ripe and dry corky, not opening by valves, 2-many-seeded. 
26. CAKILE. Fruit jointed in the middle; the 2 short joints 1-celled, 1-seeded. Seed 


oblong. 
27. RAPHANUS. Fruit several-seeded, with pithy matter, or with constrictions between 
the spherical seeds. 


1. LUNARIA, HONESTY or SATIN FLOWER. (Latin: the moon, 
from the silvery persistent partition of the pods.) @ @ 4 


L. Gnnua, Linn. (or L. sriixnis). Common Hoyesry. Cultivated in 
old-fashioned places, for the singular large oval pods, of which the broad 
white partitions of satiny luster, remaining after the valves have fallen, 
are used for ornament; leaves somewhat heart-shaped; flowers large, 
pink-purple, in early summer. Eu. 

L. rediviva, Linn. PrrenniAL Honesty is a much rarer European 
sort, with oblong pods; seldom met with here. 


2. LEAVENWORTHIA. (For the late M. C. Leavenworth.) Low 
winter annuals, with lyrate leaves. 


L. Michaixii, Torr. Leaves with 7-15 lobes; petals obtuse, purple, 
_or nearly white, with yellowish claw; pods even. S. Ind. to Tenn. 
and Mo. 

L. toruldsa, Gray, similar to the preceding, but with notched petals 
and knotty pods, grows in the barrens of Ky. and Tenn. 

L. atirea, Torr., has leaves with 4—7 lobes, petals as in the last, but 
pods even and flowers yellow. N. Ala, and W. 


3. DENTARIA, TOOTHWORT. (Latin: dens, a tooth.) 2f Low 
plants with handsome flowers in early spring. 


D. diphylla, Linn. Two-teavep T., Perrer Root, or Crinkvp Roor. 
Rootstocks fleshy, long (5/-10/), and toothed, edible ; stem-leaves 2, close 
together, each of 3 rhombic-ovate and toothed leaflets ; root-leaf similar ; 
flowers quite large, white, in spring. Rich woods, N. : 

D. heterophylla, Nutt. Rootstocks near the surface, short, promi- 
nent, tubercled ; stem-leaves of 3-petioled leaflets which are oblong-lance- 
olate to linear, entire or deeply crenate, rarely cut; flowers in late spring 
Penn. to Ky. and S. . 

D. laciniata, Muhl. Rootstock deep in ground, short, necklace-form 
or constricted in 2 or 3 places, scarcely toothed ; stem-leaves 8, often in 2 
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whorl, each 3-parted into linear or lanceolate leaflets, which are cut or 
cleft into narrow teeth, or the lateral ones 2-lobed; flowers white or rosy 
in spring. Banks of streams, N. 


4. CARDAMINE, BITTER CRESS. (Ancient Greek name.) 2, 
Mostly attractive little plants of spring or early summer. (Lessons, 
Hig.204:) » Leaves simple. 2 
C. rhomboidea, DC. Stems upright from a small tuber, simple, 

bearing rather large, white, or rose-purple flowers in spring; and leaves 

simple, angled, or sparingly toothed, the lowest rounded or heart-shaped, 
the upper ovate or oblong ; seeds round-oval. In wet places northward. 

C. rotundifolia, Michx. Mounrain Water Cress. Stems weak or 
decumbent, branching; root fibrous; leaves (all much alike) roundish, 
angled ; flowers white; seeds oval-oblong. N. J. to Ky. and S. in the 


mountains. . f 
* * Leaves pinnate ; flowers showy. | 2f 


C. praténsis, Linn. CuckoorLower or Lapies’ Smock. Stem as- 
cending from a short perennial rootstock ; leaves with rounded and stalked, 
entire, small leaflets; flowers in spring, pink or white. Wild, but rare, 
in bogs at the N. A double-flowered variety is an old-fashioned plant in 
gardens: * * x Leaves pinnate ; flowers small, white. @ or @ 


C. hirstta, Linn. Smart B. A low and branching insignificant herb, 
usually not hairy ; root slender, fibrous ; leaflets angled or toothed; pods 
narrow, upright. Wet places. Common and variable; flowers spring 
and summer, 


5. MATTHIOLA, STOCK or GILLYFLOWER. (Named for the early 
naturalist, Matthioli.) Cult. garden or house plants, from Eu., 
hoary-leaved, much prized for their handsome and fragrant, pretty, 
large flowers, of which there are very double and showy varieties. 
Colors various, pure, or variegated, through crimson, purple, rose, and 
white. 


M. incana, Br. Common Stock. 2 © in cultivation. Stout stem 
becoming almost woody ; not hardy at the N. The source of the Bromp- 


ton and Queen stocks. Flowers many colors. 
M. Gnnua, Sweet. Ten Weexs and INTERMEDIATE Srocks. An her- 


baceous plant, probably only a form of the last. @ 


6. ARABIS, ROCK CRESS. (Name from Arabia.) Flowers spring 

and summer. Leaves mostly simple and undivided. 

§ 1. Seeds in 1 row in each cell, orbicular, somewhat winged. 
» Flowers not showy, white or whitish; native. @ @ 
+ Low, spreading ; leaves pinnately parted. 

A. Ludoviciana, Meyer. Nearly smooth ; pedicels very short. Open 
grounds, Va. to Mo. and S. 
+ + Erect, leafy-stemmed ; leaves simple ; the slender pods ascending or 

erect ; seeds almost wingless. 

A. patens, Sulliv. Downy, 19-2° high, stem-leaves, oblong-ovate with 
a clasping base ; pedicels spreading ; pods spreading or ascending, tipped 
with a distinct style. Penn. to Ohio and 8. ’ 
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A. hirsita, Scop. HaimyR. Mostly rough hairy, 19°-2° high ; stem- 
leaves many and sagittate ; pedicels of the small greenish-white flowers 
and the pods strictly erect ; style almost 0. Rocks, N. 


- + + Erect, leafy-stemmed 1°-3° high; leaves simple ; pods 3/-4' long, 
recurved or hanging ; seeds broadly winged. 


A. levigata, Poir. Smoorn R. Smooth and glaucous ; upper leaves 
sagittate and clasping ; petals scarcely as long as calyx; pods very narrow 
and not very flat, recurving. 

A. Canadénsis, Linn. Sickte Pop. Stem-leaves pointed at both ends, 
pubescent ; petals twice as long as calyx; pods scythe-shaped, very flat, 
hanging. 

* * Flowers showy, white in spring ; garden species from Eu. 2 


A. alpina, Linn. Axrine R. Low and tufted, hairy or soft-downy ; 
lower leaves oblong-obovate, sharply toothed ; petals gradually narrowed 
to a claw. 

A. Glbida, Stey.. Leaves sparingly toothed; petals abruptly narrowed 
into a claw. 


§ 2. Seeds in 2 more or less distinct rows, at least when young ; strict 
and very leafy-stemmed. 


A. perfoliata, Lam. Tower Musrarp. 2°-4° high, glaucous ; petals 
yellowish-white, little longer than calyx ; pods and pedicels strictly erect. 
N. Eng. to Minn., N. and W. 

A. confinis, Wats. Scarcely glaucous; petals white or rosy, twice 
length of calyx; pods loosely erect to spreading. Canada, S.to Conn., 
W. to Minn. and Il. @ 


§ 3. Seeds in 1 row, very small, wingless. 


A. lyrata, Linn. Low R. Delicate,low, nearly smooth, root-leaves 
lyrate ; stem-leaves few and narrow with a tapering base ; bright white 
petals rather conspicuous; pods slender, spreading. @) 2 

A. dentata, Torr. & Gray. Roughish pubescent; root-leaves oblong, 
toothed ; stem-leaves half-clasping and eared at base ; pods widely spread- 
ing. N. Y. to Mich., Minn. and S. @ 


Zh, DRABA, WHITLOW GRASS. (Greek: the name of some cress — 
meaning unknown.) Lowherbs, mostly with white flowers ; pods round- 
oval, oblong or linear, flat. Flowers early spring. Winter annuals. 


* Pods longer than their pedicels; leaves obovate. 


D. Caroliniana, Walt. Leaves entire, hairy, on a very short stem, 
bearing a short raceme or corymb on as cape-like peduncle 1/-4! high ; 
petals not notched ; pods broadly linear, smooth ; in sandy waste places. 

D. cuneifolia, Nutt. Leaves toothed ; raceme elongated (1/-3/) in 
fruit; petals notched; pods oblong-linear, hairy. Ill. to E. Kan. and S. 

D. vérna, Linn. Leaves all radical, oblong or lanceolate; scape 1/—3/ 


high ; petals white, 2-cleft ; pods oval or oblong; in sandy waste places. 
Introd. from Eu. 


* * Pods equaling or shorter than their pedicels ; leaves oblong to lanceo- 
late. 


D. brachycdrpa, Nutt. Stems leafy, 2/-4! high; flowers yellow; 
petals minute or 0; pods smooth. Va., W. 
8. ALYSSUM. (Greek name of a plant.) Cult. for ornament. 


A. maritimum, Lam, Sweet Atyssum. Spreading, green or slightly 
hoary ; leaves lanceolate or linear entire, tapering at the base; flowers 
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small, white, honey-scented, in at length elongated racemes, the round 
little pods with a single seed in each cell. A variety much used for 
borders has paler and white-edged leaves ; flowers all summer in gardens, 
or in the greenhouse in winter. 

A. saxdtile, Linn. Rock A. Low, hoary-leaved, with abundant bright yel- 
low flowers, in spring ; a variety with white-edged leaves is also grown. 2 


9. LESQUERELLA. (For the late Leo Lesquereux.) @ @® or Y 
with stellate hairs or scales, and globular, inflated pods. 


L. globdsa, Wats. @or@ Stems spreading; petals bright yellow; 
style longer than the pod. Ky., Tenn., Mo. ‘wo other species occur in 


* our territory W. and S. W. 


10. AUBRIETIA. (For Aubriet, a French botanical draughtsman.) 
2/ Pods cylindric, inflated ; seeds globular. Flowers purple. 


A. deltoidea, DC. Leaves rhombic, with 1 or 2 large teeth. Racemes 
few-flowered. A pretty plant from S. Eu. for rockeries. Several garden 
varieties. 


11. NASTURTIUM, WATER CRESS, HORSE-RADISH, ete. (Latin: 
nasus tortus, convulsed nose, from the pungent qualities.) Pods short- 
ish or short (from oblong-linear to almost spherical). Here are com- 
bined a variety of plants, widely different in appearance. The following 
are the commonest : 

* Petals white, twice length of calyx; leaves pinnate. 2 Nat. from Eu. 


N. officinale, R. Br. Water Cress, Planted or run wild in streamlets, 
spreading and rooting, smooth ; leaflets 3-11, roundish or oblong ; flowers 
all summer ; pods broadly linear, slightly curved upwards on their spread- 
ing pedicels. Young plants eaten. 


«x * Petals yellow, little exceeding the calyx ; leaves pinnatifid. @@ 


N. sessiliflorum, Nutt. Leaves obtusely incised; flowers minute, 
nearly sessile ; pods oblong. Common from Illinois 8. 

N. obtuisum, Nutt. Leaves pinnately parted or divided; flowers 
minute ; pods:longer than the short pedicels. Il., S. and westward. 

N. paltistre, DC. Marsu Cress. Erect, 1°-3° high, with pinnatifid 
or lyrate leaves of several oblong, cut-toothed leaflets ; small yellowish 
flowers ; and small oblong or ovoid pods, mostly shorter than the pedicels. 
A very common homely weed in wet places. 


* * * Petals white, much longer than the calyx; leaves undivided or the 
lower pinnatifid. 2 


WN. lactistre, Gray. Lake Cress. Aquatic; immersed leaves dissected, 
others entire, serrate, or pinnatifid. Lakes and rivers, N. Y. to Minn., 
and S$. W. Detached leaves produce new plants, like leaf-cuttings. 

N. Armoracia, Fries. Horsr-rapisH. Leaves very large, oblong, or 
lanceolate, chiefly from the ground, crenate, rarely cut, or pinnatifid ; 
pods globular, but seldom seen. Planted or run wild in moist soil. The 
long deep root is a familiar condiment. 


a2: CAMELINA, FALSE FLAX. (Greek: dwarf flax; the common 
species was fancied to be a degenerate flax.) @ 

C. sativa, Crantz. Common F. 1°-2° high; leaves lanceolate, the 
upper ones sagittate and clasping the stem; the small pale yellow flowers 
followed by obovate turgid pods in a long loose raceme ; style conspicu- 
ous. A weed in grain and flax fields. 
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13. CHEIRANTHUS, WALLFLOWER. (Greek: hand, flower.) 
Slightly, if at all, hoary; the showy flowers orange, brown-reddish, or 
‘yellow; seeds flat. 2/ 


C. Cheiri, Linn. Common WaLLFLowER. Stem woody, crowded with 
the narrow and pointed, entire leaves. Cult. from S. Eu., not hardy N., 
a much-prized house-plant. Double varieties are especially ornamental. 


14, BARBAREA, WINTER CRESS. (Anciently called the Herb of 
Santa Barbara.) Seedsoval. Leaves used by some as winter salad, but. 
bitterish. (Lessons, Figs. 425, 426.) @ 2 


B. vulgaris, R. Br. Common W. or Yettow Rocket. Smooth, with 
green, (sometimes variegated) lyrate leaves, and bright yellow flowers in 
spring and summer; pods erect, crowded in a dense raceme much thicker 
than their pedicels. Common in old gardens and other rich soil. Cult. 
as a salad ; leaves closely resembling taste of Water Cress. 

B. precox, R. Br.. Earty W. or Scurvy Grass. Probably a variety 
of the last, with more numerous and narrower divisions to the leaves; the 
less erect pods scarcely thicker than their pedicels. Cult. from Penn., S., 
for early salad ; beginning to run wild. 


15. HESPERIS, ROCKET. (Greek: eventig, the flowers being fragrant 
then.) Pods long and slender, with a single row of marginless seeds 
in each cell (as broad as the partition) ; flowers rather large. 2 


H. matronalis, Linn. Common or Dame R. Tall and rather coarse ; 
leaves oblong or lanceolate, toothed; flowers in summer, followed by (2/— 
4’) long and slender pods. Gardens, from Eu., inclined to run wild in 
rich shady soil. : 


16. MALCOLMIA. (Named for W. Malcolm, an English gardener.) 
Pods somewhat thickened at the base. Otherwise much like Hesperis. 


M. maritima, Br. Manon Srock, called Virernta Srock in England, 
but comes from the shores of the Mediterranean ;~a garden annual not 
much cult., a span high, with pale green, oblong, or spatulate nearly 
entire leaves, and pretty, pink-red flowers changing to violet-purple ; also 
7 ae variety (much smaller than those of true Stock) ; pods long and 
slender. 


17. THELYPODIUM. (Greek: female, foot, the ovary in some 
species stalked.) Flowers pink-purple, rather showy. @ 2 


T.. pinnatifidum, Wats. (or ARaBis HESPERIDOIDES). ~ Smooth, erect 
1°-3° high; with rounded or heart-shaped long-petioled root-leaves, 
ovate-lanceolate stem-leaves (2/—6' long), the lower on a winged petiole 
or with a pair of small lateral lobes ; petals long-clawed ; pods spreading, 
narrow ; seeds wingless. Banks of the Ohio and W. 


18. ERYSIMUM. (Greek: to draw blisters, from the acridity.) Seeds 
oblong ; sepals nearly equal and alike at the base. 


* Flowers orange. 


E. A4sperum, DC. Western WaAttrtower. Wild from Ohio W. & 
S.; like the wild state of the Wallflower, with bright orange-yellow 
flowers, but the seeds are different, and the (3/-4') long pods quite square 
in the cross-section ; the leaves somewhat toothed and hoary. @) 2/ 
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E. Perofskidnum, Fisch. & Mey. Stem simple ; leaves lance-spatulate, 
remotely toothed ; flowers showy ; pods about 1’ long, obtusely 4-angled. 
Cult. from Caucasus. 

* * Flowers yellow. 


E. cheiranthoildes, Linn. Treacitr Musrarp or WorMsEED Musrarp. 
Annual; branches slender; leaves lanceolate, almost entire; flowers 
small, yellow ; stigma small. Along streams, N. 

E. pulchéllum, Boiss. (or CHEIRANTHUS PULCHELLUS). 2f Compact 
growing, much branched at base ; lower leaves oblong-spatulate, dentate, 
or lyrate, upper oblong or lanceolate, sharply pectinate-dentate ; stigma_ 
pie as the pod; flowers showy, sulphur-yellow in spring. Cult. from 

aucasus. 


hs) SISYMBRIUM, HEDGE MUSTARD. (An ancient Greek 
name.) Pod either flattened or 4-sided, or the cross-section nearly 
circular; in the common species shortish, lance-awl-shaped, close- 
pressed to the stem; seeds oval, marginless. Flowers small. (Les- 
sons, Figs. 427, 428.)_ : 


S. canéscens, Nutt. Hoary H.or Tansy Musrarp. @ Hoary; leaves 
finely cut, twice-pinnatifid ; flowers minute yellowish ; pods oblong-club- 
shaped, 4-sided on slender horizontal pedicels. Pa. and N. Y. to Ill. and 
S. W. Common W. 

S. officindle, Scop. Common H. @ Stems branching; leaves run- 
cinate ; flowers very small, pale yellow, followed by awl-shaped, obscurely 
6-sided pods close-pressed to the axis of the narrow spike. Coarse weed 
in waste places. Eu. 

S. Thalidna, Gaud. Mousn-bar Cress. @) Leaves obovate or oblong, 
entirely or barely toothed; flowers white; pods linear on spreading 
pedicels. Mass. to Kans. Eu. 


20. BRASSICA, CABBAGE, MUSTARD, &c. (Ancient Latin name 
of Cabbage.) @@® _ Pod oblong or linear, beaked or pointed beyond 
the summit of the valves, by the enlarged and persistent style base ; 
seeds spherical. Cult. from Eu., or run wild as weeds. (Lessons, 
Fig. 235.) 


* Whole plant glaucous-blue when in flower ; leaves of the flower-svems 
clasping ; flowers various. 


+ Leaves from the first more or less fleshy throughout, and glaucous-blue 
even when young; flowers creamy yellow. 


B. oleracea, Linn. Cansacr Trin. The original is a seacoast plant 
of Europe, with thick and hard stem, and pretty, large, pale yellow flowers ; 
upper ones entire, clasping the stem, not auricled at the base ; cult. as a 
biennial —the rounded, thick, and fleshy, strongly veined leaves collected 
into a head the first year upon the summit of ashort and stout stem. Cav- 
LIFLOWER and Broccori have the nourishing matter mainly concentrated 
in short, imperfect, flower-branches collected into a flat head. Kont-rast 
has the nourishing matter accumulated in the stem, which forms a turnip- 
like enlargement above ground, at the origin of leaves. Karn is more 
nearly the natural state of the species, the fleshy leaves not forming a 
head. Brussrirs Sprouts has numerous small heads along the stem- 
below the top leaves. 

B. Napus, Linn. Rarn. Leaves smooth from the first, more deeply 
scalloped than in the last, not forming thickened parts above ground. 

B. campéstris, Linn. Rura-paca or SwepisH Turnip. First leaves 
hairy ; the root usually tuberous. 
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+ + Leaves (except upon the flower-stem) thin and green; flowers small 
and bright yellow. 


8. Pé-Tsdi, Bailey. Curnese Cappace, Ps-Tsar. Leaves repand- 
sinuate or only rarely somewhat lyrate, smooth or very nearly so, the 
petiole thick and broadly winged; root annual, fibrous; leaves form a 
loose head, resembling Cos Lettuce. China. 

B. Rapa, Linn. Turnie. Leaves prominently lyrate or interrupted 
below, hairy ; the root tuberous. 


* * Plant green or but slightly glaucous when in flower; leaves of the 
Jlower-stem not prominently clasping ; flowers smail and yellow. 


B. nigra, Koch. Brack Mustarp. Leaves somewhat hairy and divided ; 
pods erect in the raceme or spike, smooth, short, 4-sided (the valves having 
a strong midrib), and tipped with the short, empty, conical base of a 
slender style; seeds dark brown, small, pungent. Cultivated and in 
waste places. Ku. : 

B. alba, Boiss. Wurm Mustarp. Leaves all pinnatifid and rough- 
hairy ; pods spreading in the raceme, bristly hairy, the lower part 
thick and few-seeded; seeds large, pale brown. Run wild, from 
Ku. 

B. Sinapistrum, Boiss. CuHartock. Pods knotty, nearly smooth, 
fully one third comprised in a stout 2-edged beak which is either 
py ae 1-seeded ; upper leaves barely toothed. Weed in grain fields. 

u. 


21. CAPSELLA, SHEPHERD’S PURSE. (Name means a little pod.) 
(Lessons, Figs. 402, 403.) @ - 


C. Bursa-Pastéris, Moench. Common 8. The commonest of weeds, in 
waste places ; root-leaves pinnatifid cr toothed, those of the stem sagit- 


tate and partly clasping ; small white flowers followed by the triangular 
and notched pods, in a long raceme. 


crs LEPIDIUM, PEPPERGRASS, CRESS. (Greek: Tittle scale, from 


the pods.) Our common species have incised or pinnatifid leaves, and 
very small white or whitish flowers. @ 


* Plant green. 
+ Leaves large, clasping ; hairy. 


£. campéstre, Br., has run wild (from Eu.) eastward. Known by its 
strict habit, entire or only toothed leaves, and ovate winged rough pod. 


+ +Leaves small, tapering at base, the lower ones at length falling ; 
smooth. 


L. Virginicum, Linn. Wiip P. Cotyledons accumbent ; petals pres- 
ent, and usually only 2 stamens ; the little pods scarcely margined at the 
notched tops ; seeds flat. A common weed by roadsides. 

L. intermédium, Gray. Cotyledons incumbent as in the following ; 
pod minutely wing-margined at top; petals minute or0. W.N. Y. and 
N. lll., N. and W. in dry places. 

L. rudera/e, Linn., introduced from Europe, is much less common, more 


branched, with no petals, the smaller scarcely notched pods and turgid 
seeds marginless. re 
* * Plant very glaucous. 


L. sativum, Linn. Garpen Cress. Cultivated as a sal 
e D 8. é alad plant, has 
petals, and the larger ovate pods are winged and slightly npteKed at 


ue top; leaves (except the very uppermost) compound or much divided, 
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23. SENEBIERA, WART CRESS, SWINE CRESS. (For J. Senebdier, 
a distinguished physiologist.) Prostrate @ and @, with minute whit- 
ish flowers. Weeds from Eu. 


S. didyma, Pers. Pods rough-wrinkled, notched at apex. Waste places. 
Mass. and S., near seacoast. 

S. Coronépus, DC. Pods warty, not notched at the apex. R. I. to 
Va. at seaports. 


24, IBERIS, CANDYTUFT. (Iberia, an old name for Spain.) The 
.2 petals on the outer side of the flower much larger than the others. 
Pods scale-shaped, roundish or ovate, notched at the wing-margined 
top. Low garden plants, from Europe, much cultivated for orna- 


BCH ¢. x Perennial, woody at the base. 


/. sempérvirens, Linn. Evrercrern C. Rather woody-stemmed, tufted, 
with bright green, lanceolate or linear-spatulate, thickish, entire leaves, 
and flat clusters of pure white flowers, in spring. 

/. Gibraltérica, Linn., with large, rose-purple flowers in early spring, and 
wedge-shaped leaves, is occasionally seen ; not hardy N. 


* * Annual. 


/. umbellata, Linn. Common C. Lower leaves lanceolate, the upper 
linear and entire; flowers purple-lilac (or pale), in flat clusters in sum- 
mer. Ku. 

/. coronaria, Don. RocxrerC. Leaves lanceolate, coriaceous, sparingly 
toothed. Flowers pure white in dense, spike-like racemes in summer. 
Nativity uncertain. 


25. ISATIS, WOAD. (Name of obscure derivation.) @ One com- 
mon species of Eu. 

/. tinctoria, Linn. Dyer’s Woap. Rather tall, glabrous and glaucous, 
the stem-leaves lanceolate and entire, sessile and somewhat sagittate ; 
racemes of small yellow flowers panicled, succeeded by the hanging 
samara-like closed pods ; flowers in early summer. Old gardens ; formerly 
eult. for a blue dye. 


26. CAKILE, SEA ROCKET. (An old Arabic name.) @ 


C. Americana, Nutt. American S. A fleshy herb, wild on the shore 
of the sea and Great Lakes, with obovate wavy-toothed leaves, and pur- 
plish flowers. 


27. RAPHANUS, RADISH. (Greek: to appear quickly, referring 
to the very rapid germination of the seeds.) @ @ From the Old 
World. 

R. Raphanistrum, Linn. Witp R. or JointeD CHARLOCK. Leaves 
rough lyrate ; petals yellow, changing to whitish or purplish, and pods 
narrow, long-beaked, divided across between the several seeds, so as to 
become necklace-form. ‘Troublesome weed in cult. fields. 

R. sativus, Linn. Raviss. Lower leayes lyrate ; flowers purple and 
whitish, and closed pods thick and pointed ; the seeds separated by ir- 
regular fleshy false partitions ; cult. for the tender and fleshy pungent 
root ; inclined to run wild. 

R. caudatus, Linn. Rav-rar Ravisu. Probably a form of the last, 
with small woody root and pods (used for pickles) 6/-12' long. 
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XI. CAPPARIDACEH, CAPER FAMILY. 


Herbs (in our region) resembling Crucifere, but with sta- 
mens not tetradynamous and often more than 6, no partition 
in the pod (which is therefore 1-celled with two parietal pla- 
cent), and kidney-shaped seeds, the embryo rolled up instead 
of folded together; the leaves commonly palmately compound, 
and the herbage bitter and nauseous instead of pungent. But 
in warm regions the cress-like pungency sometimes appears, 
as in capers; the pickled flower-buds of CApparis sprndsa of 
the Levant. This and its near relatives are trees or shrubs. 


1. CLEOME. Calyx 4-cleft. Petals4. Stamens 6, ona short, thickened receptacle, Ovary 
and many-seeded pod in ours raised above the receptacle on a long stalk, Style very 
short or none. Usually an appendage on 1 side of the receptacle. 

2. POLANISIA. Sepals4, Stamens 8-82. Ovary and pod sessile or short-stalked on the 
receptacle. Style present. Otherwise nearly as in No. 1. 

8. GYNANDROPSIS. Sepals 4. Stamens borne on the long stalk of the ovary far above 
the petals. Otherwise as in No, 1. 


1. CLEOME. (Name of uncertain derivation.) @ 


C. pingens, Willd. Tall (2°-4° high), clammy-pubescent, with littie 
spines or prickly points (whence the name) in place of stipules, about 7 
broadly lanceolate leaflets, but the bracts simple and ovate or heart-shaped, 
and a raceme of large and handsome flowers, with long-clawed, pink or 
purple petals and declined stamens. Cult. from S. A., and run wild S. 

C. integrifolia, Torr. & Gray, much smaller, smooth, with 8 leaflets 
and the pink petals without claws, is wild in Minn. to Kans., and cult. in 
gardens, also for bees under the name Rocky Mountain Ber Pranv. 


2. POLANISIA. (Greek: many unequal, referring to the stamens.) 


P. gravéolens, Raf. A heavy-scented (as the name denotes), rather 
clammy, low herb, with 8 oblong leaflets, and small flowers with short 
white petals, about 11-scarcely longer purplish stamens, and a short style ; 
flowers summer, Wild on gravelly shores from Vt. to Md. and W. 


3. GYNANDROPSIS. (Greek: meaning that the stamens appear to 
be on the pistil.) (Lessons, Fig. 357.) 
G. pentaphylla, DC. Clammy-pubescent weed, with-5 leaflets to the 


leaves and 3 to the bracts; the white petals on claws. West Indies; 
naturalized from Carolina, S. 


XII. RESEDACEH, MIGNONETTE FAMILY. 
Herbs, with inconspicuous flowers in spikes or racemes. 


1. RESEDA, MIGNONETTE, etc. (Latin: to calm, from supposed 
sedative properties.) Calyx 4-7-parted, never closed even in the bud; 
petals 4-7, unequal, cleft or notched, those of one side of the flower ap- 
pendaged within; stamens 10-40, borne on a sort of disk dilated on 
one side of the flower ; ovary and pod composed of 3-6 carpels, united not 
quite to the top into a 8-6-lobed or 3-6-horned, 1-celled pistil which. 
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opens at the top long before the seeds are ripe; the seeds are numerous, 
kidney-shaped, on 3-6 parietal placente ; leaves alternate. 


* Leaves not compound ; flowers yellowish. 


R. odorata, Linn. Common Micnonetre. @ Anthers orange; petals 
6, the posterior ones cut into several fine lobes; stems low; some leaves 
entire and oblong, others 3-lobed.- N. Africa. Cult. for the delicious 
scent of the yellowish-white flowers. 4 

R. Lutéo/a, Linn. Dyrr’s Weep or Werp. Tall, with lanceolate, entire 
leaves, and a long spike of yellowish flowers; petals 4. Nat. along road- 
sides. Eu. 

* * Leaves compound, or essentially so ; flowers white. 


R. Globa, Linn. Wuitr or Upricut M. @ or @, 2°-8° high, with 
long, dense spikes of white flowers with brown anthers, and leaves all 
pinnate or pinnatifid, the divisions lanceolate. Cult. from 8S. Eu. 


XIII. PITTOSPORACEM, PITTOSPORUM FAMILY. 


A small family of shrubs and trees, belonging mostly to 
the southern hemisphere, a few in common cultivation: 


1. PITTOSPORUM. (Greek: pitch, seed; the seeds are generally 
covered with a sticky exudation.) Flowers regular, of 5 sepals, 5 
petals, and 5 stamens; the claws of the petals sometimes slightly 
united ; ovary 1-celled with 3 parietal placente; a single style and 
stigma ; fruit a globular woody pod, many-seeded. Greenhouses. 


P. Tobira, Ait. Common P. Leaves obovate and retuse, evergreen, 
crowded at the end of the branches, which are terminated by a small, 
sessile umbel of white, fragrant flowers, produced in winter. Japan. A 
low tree cultivated as a house-plant N., hardy 8. 

P. unduldtum, Andr., from Australia, has oval-lanceolate undulated 
leaves tapering at both ends, and white flowers in close panicles. 

P. viridiflorum, Sims (or P. Srvinse), from the Cape of Good Hope, 
has obovate and retuse leaves and greenish-yellow jasmine-scented flowers 
in somewhat globose panicles. 


XIV. CISTACEH, ROCKROSE FAMILY. 


Shrubby or low herbaceous plants, with regular flowers; a 
_ persistent calyx of 5 sepals, two of them exterior and resem- 
bling bracts; the petals and stamens on the receptacle ; the 
style single or none; ovary 1-celled with 3 or 5 parietal pla- 
cent (Lessons, Fig. 334), bearing orthotropous ovules. 


1. HELIANTHEMUM. Petals 5, crumpled in the bud, fugacious (falling at the close of 
the first day), or none. Stamens and ovules many in the complete flower; placenta 3. 
Style none or short. Low, yellow-flowered ; in sandy or gravelly soil. 

2, HUDSONIA. Petals 5, fugacious, much larger than the calyx. Stamens 9-80. Style 
slender. Ovules 2-6. Heath-like shrubs, 6’-12' high; leaves minute, downy, closely 
covering the branches ; flowers small, yellow, opening in sunshine in spring and sum- 
mer. Near the coast and Great Lakes. 


70 ; ROCKROSE FAMILY. 


8. LECHEA. Petals 3, persistent, not longer than the calyx. Stamens 3-12. Style none. 
Pod partly 3-celled, 6-seeded. Small homely herbs, with inconspicuous, greenish, or 
purplish flowers, and pods about the size of a pin’s head, whence the popular name. 
Flowers summer and autumn in sterile soil. 


\1, HELIANTHEMUM, ROCKROSE. (Greek: sun, flower; the 
blossoms opening only in sunshine. ) (Lessons, Figs. 334, 480.) 2/ 


H. Canadénse, Michx. Frosrwenp. Lance-oblong leaves, hoary 
beneath ; flowers produced all summer, some with showy corolla 1! broad 
and many stamens ; others small and clustered along the stem, with in- 
conspicuous corolla and 3-10 stamens; the latter produce small, few-seeded 
pods. The only one common N. Popular name from the formation of 
crystals of ice in late autumn about the cracked bark of the root. 

H. corymbosum, Michx. Downy all over, with smaller flowers clus- 
tered at the top of the stem, and larger ones long-peduncled. Along the 
coast from N. J., S. 

H. vulgare, Gertn. The Rockross, of the Old World ; with yellow, 
whitish, or red flowers in racemes and procumbent stems; occasionally 
grown in gardens. 

H. Carolinianum, Michx. Hairy, with green leaves, the lower obvate 
and clustered ; flowers all large-petaled and scattered, in spring. S. States. 


2. HUDSONIA. (For an English botanist, William Hudson.) 2 


H. ericoides, Linn. Greenish ; leaves awl-shaped ; flowers peduncled. 
From Va., N. 

H. tomentosa, Nutt. Hoary with soft down; leaves oblong or oval 
and close-pressed; peduncles short or hardly any. From Md. to Me. 
and about the Great Lakes. 


3. LECHEA, PINWEED. (For Leche, a Swedish botanist.) 2 


* Hairs long and soft, spreading; leaves oblong; flowers in small 
cymose Clusters. 


L. major, Michx. Larcer P. Stem upright, hairy, 19-2° high ; leaves 
pirical, mucronate ; flowers densely clustered. Borders of sterile wood- 
ands. 


* * Hairs appressed ; leaves mostly narrower j flowers paniculate. 
+ Leaves thin, cauline ones, oval or oblong j panicles leafy. 


L. thymifdlia, Michx. Erect, about 2° high ; pod obovate-globose. 
Atlantic coast. 


+ + Leaves firm, cauline ones linear to slender awi-shaped ; panicles 
rather naked and raceme-like. 


++ Pod nearly globose. 


_ 4. minor, Linn, Smarter P. Stems low, 12'-18! high, rather strict ; 
flowers loosely clustered. Open sterile ground. 

Var. maritima, Gray, i8 stouter and stiffer, with linear, hoary, radical 
leaves. In sandy soil, Mass. S., near the coast. 

L. tenuifdlia, Michx. Low, slender and diffuse ; leaves very narrow 
and small. E. Mass. to Mo. and S. 


++ ++ Pod ellipsoidal. 


L. racemuldsa, Lam. Erect, leaves oblong-linear ; inflorescence loose. 
Dry places, Long Island to Ky. and §, 
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XV. VIOLACEH, VIOLET FAMILY. 


Herbs. Sepals 5, persistent. Petals 5, more or less un- 
equal, the lower one with a sac or spur at the base. (Lessons, 
Figs. 237, 238, 276, 347, 420, 429.) Stamens 5, short; the 
very broad flat filaments conniving or cohering around the 
pistil. Style usually club-shaped; stigma 1-sided. Ovary 
and pod 1-celled, with 3 parietal placentze, containing several 
rather large seeds. Herbs, with stipules to the alternate 
leaves, and 1-flowered peduncles. 


1. VIOLA. Sepals eared at base; stamens distinct, the two lower bearing spurs which 
extend into the spur of the corolla. Cleistogamous blossoms are common and highly 
fruitful, especially among stemless species. (See Lessons, p. 115.) 

2. SOLEA. Sepals not eared at base; stamens united into a sheath having a broad gland 
below instead of spurs. 


1. VIOLA, VIOLET, HEART’S-EASE. (The ancient Latin name. ) 


x SreEMLEsS VIOLETS, with leaves and peduncles all from creeping or sub- 
terranean rootstocks, there being no proper ascending stems ; all flower- 
ing in spring. 

+ Garden species, from Hurope; fragrant. 


V. odordta, Linn. Sweerr Viorer. Tufts spreading by creeping run- 
ners; leaves rounded heart-shaped, more or less downy ; flowers violet- 
blue, varying to white; single, or in cultivation commonly full double. 
Hardy. ; 

+ + Wild species; only slightly sweet-scented or scentless. 


++ Flowers blue or violet-color. 


= Rootstock short and thick; stigma not beaked; lateral petals not 
bearded. 


V. pedata, Linn. Birp-roor V. Leaves all cut into linear divisions 
or lobes; the flower large, beardless, usually light violet-color, sometimes 
whitish, sometimes the two upper petals deep dark violet, like a pansy ; 
sandy or light soil. 


= = Rootstock fleshy and thickened ; stigma beaked; spur short and sac- 
like ; lateral petals bearded. 


V. pedatffida, G. Don. (or V. pepuintréiia). Leaves all palmately 
divided or parted ; segments 2-3-cleft ; lobes linear. Prairies, Ill. W. 

V. palmata, Linn. Common Briuz V. Rootstocks matted, scaly- 
toothed; leaves erect and heart-shaped or kidney-shaped, obscurely 
serrate, the later ones, 3-7-cleft or parted, with the sides at the base 
rolled in when young, on long petioles ; flowers sometimes pale or varie- 
gated with white. 

The var. cucullata, Gray, has the later leaves merely crenate, not 
lobed. Both forms very variable and common. 

V. sagittata, Ait. Arrow-Leavep V. Leaves varying from oblong- 
heart-shaped to ovate and often rather halberd-shaped, toothed near base, 
the earlier ones on short and margined petioles ; flower large in propor- 


tion ; common. 
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== = Rootstock long and slender, extensively creeping ; spur almost as 
long as the beardless petals. 


Vv. Selktrkii, Pursh. Serxirk’s V. “Small, only 2/ high, the rounded, 
heart-shaped leaves spreading flat on the ground; the flower large in pro- 
portion ; on shady banks, only N. : 


+ ++ Flowers (small) white, the lower petal purplish-veined. 


V. bl4nda, Willd. Swesr Wuire V. Very common, with faintly 
sweet-scented flowers; petals mostly beardless ; leaves rounded heart- 
shaped or kidney-shaped. 

V. primulzefdlia, Linn. Primrosn-Leavep V. Between the last and 
next, has oblong or ovate leaves, abrupt or cordate at base; petals spar- 
incly bearded. ‘Toward the coast. 

V. lanceolata, Linn. Lancon-reavep V. Leaves lanceolate, tapering 
into long petioles ; petals beardless. Commonest E. and 8S. 


» a+ ++ ++ lowers yellow ; lateral petals with brown veins. 


V. rotundifolia, Michx. Rounp-LEAvep V. Leaves roundish, heart- 
shaped, flat on the ground, becoming large and shining in summer ; spreads 
by runners ; flowers small. In cold woods N., and 8S. in Alleghanies. 


* * LEAFY-STEMMED VioLeETs, wild, perennial; flowering in spring and 
summer ; stipules not teaf-like. 


+ Stipules entire; spur very short. 
++ Stems 2-4-leaved above, naked below; flowers yellow, short-spurred. 


V. pubéscens, Ait. Downy Yrettow V. Soft-downy, also a rather 
smooth variety; leaves broadly heart-shaped; stipules large. Woods, 
common. ; 

V. hastata, Michx. Harserp-LeEaAveDV. Smoother; leaves halberd- 
shaped or oblong-heart-shaped ; stipules small. Scarce W. and S. 


++ ++ Stems more leafy ; flowers white and violet. 


V. Canadénsis, Linn. Canapa V. Common in rich woods N. and 
W.; 1°-2° high, large-leaved; flowers all summer; the petals white or 
purplish above, the upper ones violet-purple underneath ; spur very short 
and blunt. 


4 + Stipules fringe-toothed ; spur oblong to cylindrical; flowers white 
or violet. 


V. striata, Ait. Pare V. Low; flowers creamy-white, with lower petal 
purple-lined ; spurshort; stipuleslarge in proportion. Not rare N. and W. 

V. rostrata, Pursh. Lonc-spurrep V. 6! high, and slender spur 
longer than the pale violet, beardless petals. Fields N. and W. 

V.canina, Linn. Doe V., the Amer. variety (var. Muhlenbdergii, 
Gray). Low, with creeping branches or short runners; spur cylindric, 
half the length of the violet flower ; lateral petals slightly bearded ; com- 
mon in low grounds. 3 


* * * Pansy VioLeEts, from EHurope, with leafy and branching stems and 
large, leaf-like stipules ; flowering through the spring and summer. 


V. tricolor, Linn, Pansy or HEAr?’s-pase. Cult. or running wild in 
gardens, low, with roundish leaves or the upper oval and lowest heart- 
shaped ; stipules lyrate-pinnatifid ; petals of various colors, and often 
variegated, and under cultivation often very large and showy, the spur 
short and blunt. Var. arvénsis, is a field variety, slender and small- 
flowered, thoroughly naturalized in some places. @) ; 

V. cornuta, Linn. Hornep V. Sometimes cult. in borders; has stipules 
merely toothed, and light violet-purple flowers with a very long and 
slender spur. 2/ Pyrenees. 
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2. SOLEA, GREEN VIOLET. (For William Sole, author of an essay 
on British Mints.) 2 


S. céncolor, Ging. 1°-2° high ; stems leafy, with 1-3 small, greenish, 
axillary flowers; leaves oblong, entire. N. Y. to Kan. and S. 


XVI. CARYOPHYLLACEA, PINK FAMILY. 


Bland herbs, with opposite, entire leaves, regular flowers with 
not over 10 stamens, a commonly 1-celled ovary with the ovules 
rising from the bottom of the cell or on a central column, and 
with 2-5 styles or sessile stigmas, mostly separate to the 
base. (Lessons, p. 108, Figs. 331, 332.) Seeds with a slender 
embryo on the outside of a mealy albumen, and usually curved 
into a ring around it. Calyx persistent. Petals sometimes 
minute or wanting. ‘Two great divisions or tribes, viz. the true 
Pink Famity and the Cuickwrep FAmIzy. 


J. PINK SUBFAMILY. Sepals (5) united below into a 
tube or cup. Petals with slender claws, which are inclosed in 
the calyx tube, and commonly raised within it (with the 10 
stamens), on a sort of stalk, often with a cleft scale or crown 
at the junction of the blade and claw. (Lessons, p. 90, Fig. 
248.) Pod mostly opening at the top, many-seeded. 

+ Calyx with a scaly cup or set of bracts at its base; seeds attached by their face; 
embryo nearly straight. 
1. DIANTHUS. Calyx cylindrical, faintly many-striate. Petals without a crown. Styles 2. 
« « Calyx naked at base; seeds attached by the edge; embryo curved. 
+ Styles 2. 
2, SAPONARIA. Oalyx cylindrical, pyramidal, or oblong, often angled, 5-toothed. Pod 


4-yalved at the top. 
8. GYPSOPHILA. Calyx bell-shaped, 5-cleft, or thin and delicate below the sinuses. Pod 
valved. Flowers small and panicled, resembling those of Sandwort, etc. 


+ + Styles3 or more. 


4, LYCHNIS. Styles 5, rarely 4. Calyx opening by 5 or more teeth. 
5. SILENE. Styles 3. Calyx opening by 3-6 teeth. 


II. CHICKWEED SUBFAMILY. Petals spreading, 
without claws, occasionally wanting. Sepals (4 or 5) separate, 
or united only at base, or rarely higher up. Flowers small, 
compared with the Pink Family, and the plants usually low 


and spreading or tufted. 


x Without stipules; generally with petals ; pod several-seeded. 


+ Styles opposite the sepals, or when fewer, opposite those which are exterior in the bud. 


6. ARENARIA. Petals entire, rarely none. Styles commonly 3. Pod globular or oblong, 
splitting into as many or twice a8 many valves as there are styles. 
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7. STELLARIA. Petals white, 2-cleft, or sometimes none. Styles usually 8, sometimes 
4, Pod globular or ovoid, splitting into twice as many valves as there are styles, 

8. CERASTIUM. Petals longer than the calyx, notched at the end or 2-cleft, rarely none. 
Styles 5. Pods cylindrical, opening at the top by 10 teeth. 


++ Styles 4 or 5, alternate with the 4 or 5 sepals. 


9, SAGINA. Petals entire or none. Pod splitting into 4 or 5 valves. Small plants, 1'-6' 
high, tufted. 


«x x With scarious stipules between the leaves, rather conspicuous and entire petals, 
and a many-seeded 3-5-valved pod. 


10. BUDA. Leaves opposite. Styles usually 8. “Flowers reddish, produced all summer. 
11. SPERGULA. Leaves in whorls. Styles 5, as many as the sepals and alternate with 
them. Flowers otherwise as in Buda, 


1. DIANTHUS, PINK. (Greek: Jove’s flower.) All but the first 
species cultivated for ornament; flowers summer. 


* Flowers sessile and many in a close cluster ; bracts lance-awl-shaped. 


D. Arméria, Linn. Derprrorp Pink. @ A rather insignificant plant ; 
leaves hairy, linear; flowers very small, scentless ; petals rose-color with 
whitish dots. Eu. Nat. eastward. 

D. barbatus, Linn. Swenr WitiiAmM or Buncu Pinx. Leaves oblong- 
lanceolate, green; various colored flowers in a yery flat-topped cluster ; 
the petals sharply toothed. Abounds in all country gardens; many 
double-flowered choice varieties. 2/ Eu. 


«x * Flowers single at the ends of the branches; leaves narrow and often 
grass-like, rather rigid, glabrous and glaucous, usually without any evi- 
dent veins. 

+ Bracts linear, acute, as long as the calyx. @ @ 


D. Chinénsis, Linn. (or D. Heppewferr). Curna or Inpian Pink. 
Leaves lanceolate, short, and broad, less rigid than any of the following ; 
the large petals toothed or cut, of various colors, red predominating. Nu- 
merous garden varieties, —dwarf, double and single-flowered, some with 
deeply cut petals. 

++ Bracts short and mostly broad. 2 
++ Petals deeply fringed. 


D. plumarius, Linn, Common Pinx of old gardens. A low, hardy 
species, making broad tufts, with small, very glaucous leaves, sending up 
flower-stems in early summer, the white, or pink, or variegated .petals 
cut into a fringe of slender lobes. Eu. 

D. supérbus, Linn. Taller, less tufted, and later-flowered; the large 
petals entirely dissected into delicate, almost capillary divisions. Eu. 


++ ++ Petals dentate or entire. 


D. Caryophyllus, Linn. Carnation, Clove Pink, Picorer, Grena- 
DINE, etc. Stems hard or almost woody below ; long-linear, very glaucous 
leaves ; the bracts very short and broad. Various colors, as white, pink, 
red, yellow, and variegated. In this country grown mostly indoors, but 
there are many hardy border varieties. Eu. , 

D. deltoldes, Linn. A low plant (1° or so high) growing in mats; 
leaves short, narrowly lanceolate, roughish ; bracts sharp and half as long 
as calyx-tube ; petals rose-color or white. Cult. from Eu. and occasion. 


ally naturalized. 


2. SAPONARIA, SOAPWORT. (Hatin and common names from 


the mucilaginous juice of the stem and root forming a lather.) From 
Eu. (Lessons, Fig. 248.) 
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* Petals notched ; plants smooth. 


S. officinalis, Linn. Common S. or Bouncine Ber. 1°-2° high; leaves 
ovate or oval; flowers rather large, rose-color or white, single or double, 
in dense clusters; the petals crowned; calyx not angled. Cult. and 
along roadsides. 2/ 

S. Vaccaria, Linn. Cow Hers. Leaves lanceolate and pale, partly 
clasping ; flowers pale red in loose open cyme; calyx becoming strongly 
winged. Cult. and runs wild. @ 


x *« Petals entire; plant hairy. 


S. ocymoides, Linn. Basiz S. Profusely branched ; leaves ovate-lance- 
olate acute ; calyx purplish, cylindric ; petal-limb not narrowed. Cult. 2/ 


3. GYPSOPHILA. (Greek: loving gypsum, because preferring cal- 
careous soil.) 


G. paniculata, Linn. Basy’s Breate. Very smooth, pale, 19-2° high ; 
with lance-linear leaves and branches repeatedly forking into very loose 
and light cymes, bearing innumerable very small and delicate white 
flowers. Cult. 2/ Hu. 

G. élegans, Bieb. Exrrcanr G. 19°-2° high, loosely spreading ; with 
lanceolate leaves much larger (4/ broad) and fewer flowers, white or 
slightly rosy. Cult. @ Caucasus. 

G. muralis, Linn. Low, leaves very narrowly linear ; flowers purplish 
on slender pedicels solitary in the forks. Sparingly naturalized from Eu. 
and cult. @ 


4. LYCHNIS. (Greek: lamp, an old name applied to some flame- 
colored species.) All from the Old World; flowers summer. 


§ 1. Calyx with long, leaf-like lobes ; petals not crowned. @ 


L. Githago, Lam. Corn Cockie. Hairy, with long, linear leaves, and 
long-peduncled, showy, red-purple flowers ; in fruit the calyx-lobes fall- 
ing off. A weed in grainfields, the black seeds injurious to the grain. 


§ 2. Calyx without long, leaf-like lobes ; petals crowned with a 2-cleft little 
scale or pair of teeth on the base of the blade or at the top of theclaw. Y% @ 


x Flowers in dense cymes, 1! or less broad. 


L. Chalced6nica, Linn. ScartetL. Very common in country gardens ; 
tall, rather hairy, and coarse, with lance-ovate, partly clasping green leaves, 
and a very dense, flat-topped cluster of many smallish flowers ; the bright 
scarlet or brick-red petals deeply 2-lobed. 

L. Viscdria, Linn. Occasional in gardens; smooth, but the slender 
stem glutinous towards the top ; leaves linear ; flowers many, in a narrow, 
raceme-like cluster, rather small; calyx tubular or club-shaped ; petals 
pink-red, slightly notched ; also a double-fiowered variety. 

L. alpina, Linn. Dwarf, 6’ high, tufted ; quite smooth ; leaves crowded ; 
flowers in a round-topped cluster, petals deeply notched. Perhaps a var. 
of the preceding. Eu. 

* * Flowers few or single, very large (2' or more). 

L. grandiflora, Jacq. Smooth ; leaves oblong, tapering to both ends; 

flowers short peduncled ; the red or scarlet petals fringe-toothed at the 


end. Cult. from China. 
L. falgens, Fischer. Hairy, 1°-2° high; leaves ovate-lanceolate ; 


flowers bright vermilion; petals deeply cleft, with 2 linear, awl-shaped, 
lateral lobes. Siberia. 
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% x * Flowers smaller, scattered or in loose clusters. 
+ Petal limb slightly notched.* 


L. coronaria, Lam. Muze Lycunis, Dusty Mriter or MuLiEin 
Pink. Cult. in gardens; the flower crimson and like that of Corn 
Cocks ; teeth of the calyx short and slender ; plant white-cottony ; leaves 
oval or oblong. @ 2 ; 


a- + Petal limb cleft into 4-linear lobes. 


L. Flos-cuculi, Linn. Cuckoo L. RaecEp Rosry is the double-flowered 
variety, in gardens. Slightly downy and glutinous, with lanceolate leaves, 
and an open panicle of pink-red flowers. 


+ + + Petal limb 2-cleft. 


L. didrna, Sibth, Day-pioomine L. Double-flowered form also called 
Raccep Rosin in the gardens; smoothish or soft-hairy, slightly sticky ; 
leaves oblong or lance-ovate, the upper ones pointed ; fiowers scattered 
or somewhat clustered on the branches, rose-red or white, opening in 
morning. 

L. vespertina, Sibth. Evrentne-BLoomine L. Sticky pubescent ; calyx 
ovate, enlarging ; the flowers commonly dioecious, white, and open after 
sunset; the root biennial. But a full, double, day-flowering perennial 
variety in gardens, is a white sort of Raccep Rosin. A weed in some 
waste grounds. (@) 


5. SILENE, CATCHFLY. (Greek, saliva; both names refer to the 
sticky exudation on stems and calyx of several species, by which small 
insects are often caught.) Flowers mostly all summer. (Lessons, 
Figs. 259, 356.) 


* Calyx inflated or bladdery; petals rather small, white, crownless or 
nearly so; not sticky. 


S. stellata, Ait. Srarry Campion. Smooth; stem slender, 2°-3° 
high; leaves in whorls of 4, lance-ovate, pointed ; flowers in a long and 
loose panicle; petals cut into a fringe. Wild on wooded banks. 

S. Cuctbalus, Wibel. (or S. ryruAta). BrappErr Campion. Glaucous 
or pale and very smooth, 1° high ; leaves ovate-lanceolate or oblong, oppo- 
site ; flowers loosely cymose; the bladdery calyx veiny ; petals 2-cleft. 
Nat. from Eu., N. Eng. to Hl. 


* *« Calyx inflated; sticky pubescent; petals red or white, crowned. @ 


S. péndula, Linn. Whole plant reddish. Leaves oval-lanceolate, op- 


posite ; calyx obovate, purplish, the nerves darker ; petals deeply notched. 
Cult. from 8. Eu. 


* * « Calyx not inflated, odlong, tubular, or club-shaped ; somewhat sticky 
pubescent ; wild species with crowned pink or red petals. 2 


S. Pennsylvanica, Michx. PennsyLtvantan C, or Wix~p Pink. Stems 
4'-8' high, bearing 2 or 8 pairs of lanceolate leaves and a cluster of short- 
stalked middle-sized flowers in spring; petals pink-red, wedge-shaped, 
slightly notched. Gravelly soil. N. Eng. to Ky. and S. 

S. Virginica, Linn. Virerntan C. or Fire Pinx. 19-2° high ; leaves 
spatulate or lanceolate; flowers few, peduncled ; the pretty, large, bright, 
crimson-red petals 2-cleft. Open woods W. and S. 

S. régia, Sims. Royaxn C. Like the last, but 3° high, with lance- 
ovate leaves, numerous short-peduncled flowers in a narrow panicle, and 


ao scarlet-red petals, scarcely cleft. Prairies, etc., Ohio to Mo. 
and », 
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* # ® * Calyx not inflated ; petals crowned. Weeds or cult, ® @ 


+ Smooth, a part of each of the upper joint of stems glutinous ; Jlowers 
small. 


S. Arméria, Linn. Sweut Wittiam C. Stem about 1° high; flowers 
showy in flat-topped cymes ; calyx slender, club-shaped ; petals notched, 
bright pink, or a white variety, opening only in sunshine; leaves lance- 
ovate, glaucous. Eu. Cult. and escaped. f 

S. compacta, Fischer. 12'-18’ high; flowers in dense cymes (almost 
fascicled) ; petals with an obovate, entire, or erose limb. @ Cult. from 
Caucasus. 

_S. antirrhina, Linn. Sierry C. Stem slender, 8/-30/ high, rather 
simple ; flowers very small, panicled; calyx ovoid; petals rose-color, ob- 
cordate, opening only at midday in sunshine ; leaves lanceolate or linear. 
Dry soil; common. 


4+ + All over sticky-hairy ; naturalized from Eu. 


S. noctiflora, Linn. Nicut-rLowERING C. ‘Tall coarse weed in cult. or 
waste grounds; lower leaves spatulate, upper lanceolate and pointed; 
flowers single or in loose clusters terminating the branches, with awl- 
shaped calyx-teeth and white or pale rosy 2-parted petals, opening at night- 
fall or in cloudy weather. 


6. ARENARIA, SANDWORT. (Latin: sand, in which several species 
grow.) Plants of various habit, usually low and tufted. All the follow- 
ing are wild, also some others less common. Flowers spring and sum- 
mer. (Lessons, Figs. 215, 331, 332.) 

x Petals inconspicuous, white. 


A. serpyl/lifélia, Linn. 2'-6' high ; stems erect, roughish, much branched ; 
leaves ovate, pointed ; flowers in leafy cymes; petals scarcely longer than 
the 3-5-nerved pointed sepals. @ Sandy or gravelly waste places. Eu. 

A. diffiisa, Ell. Srreapine 8. Plant soft-downy; stems diffusely 
branched, prostrate, 1° or more long; leaves lanceolate ; peduncles lat- 
eral, 1-flowered; petals shorter than the sepals or none. 2f Shady 
grounds §S. 


* * Petals conspicuous, longer than the calyx, white. 2 
+ Leaves small, rigid, awl-shaped or bristle-shaped ; 3'-6! high. 


A. Caroliniana, Walt. (or A. sqguarrdsa). PINE-BARREN S. Densely 
tufted from a deep root; leaves imbricated but spreading, obscuring the 
internodes ; sepals obtuse. In sand, coast of N. J. and S. 

A. Michawuxii, Hook.f. Usually diffuse from a small root; inter- 
nodes evident; leaves with many others, clustered in the axils; sepals 
acute, Rocks and wooded banks N. and W. 


+ + Leaves soft and herbaceous, jiliform-linear ; petals retuse or notched. 


A. pdtula, Michx. Minutely pubescent, diffusely branched filiform 
stems, 6/-10! long; sepals lanceolate, acuminate, 38-5-nerved. Va., W. 


to Kansas. ++ + Leaves oval, oblong, or ovate. 


A. laterifldra, Linn. Sipu-rrownrine S. Plant minutely downy ; 
stem erect, 3/-10/ high, sparingly branching ; peduncles few-flowered, 
soon becoming lateral by the farther growth of the leafy stem; leaves 
oval or oblong. Gravelly shores and banks, N. and W. 

A. peploides, Linn. Sea S. 6/-10' high; leaves very fleshy, ovate ; 
flowers axillary. Sands of seashore N. 
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7. STELLARIA, CHICKWEED STARWORT. (Latin : stella, a 
star.) Flowers spring and summer. (Lessons, Figs. 345, «31, 482.) 


- % Stems weak and spreading, marked with pubescent lines ; leaves broad. 
S. média, Smith. Common Cuicxweep. Leaves ovate or oblong, the 


lower on hairy petioles ; petals shorter than the calyx, 2-parted ; stamens 
3-10. @ In all damp cult. grounds. ; 
S. pubera, Michx. Great C. Leaves oblong or oval, sessile ; petals 


longer than the calyx, 2-cleft. 2 Shaded rocks, Penn., S., and W. 
* * Wholly glabrous ; stems erect or spreading ; leaves narrow, sessile. pik 
= Petals 2-parted, equaling or surpassing calyx ; bracts scale-like. 


S. longifdlia, Muhl. Lone-reavep S. or Srircuworr. Stem weak 
with rough angles, 8/-18! high; leaves linear, widely spreading, acutish at 
both ends ; flowers numerous on slender, spreading pedicels, in a very loose 
cyme; petals 2-parted, longer than the calyx; seeds’smooth. Common 
in damp grassy places N. 

S. léngipes, Goldie. Very smooth; leaves ascending, lanceolate, or 
linear-lanceolate, broadest at base ; flowers on long, strictly erect pedicels ; 
seeds smooth. Rare in N. U. S.; commoner in Canada. 

S. graminea, Linn. Like the last; leaves broadest above the base ; 
pedicels widely spreading ; seeds wrinkled. Nat. from Eu. <A yellow- 
leaved variety is sometimes used in carpet bedding. 


+ + Petals shorter than calyx or 0; bracts leaf-like. 


S. borealis, Bigel. Nortuern 8S. Stem 3/-10/ high, forking repeatedly 
and with flowers in the forks of the leafy branches ; leaves broadly lan- 
ceolate or narrow-oblong. Wet grassy places N. 


8. CERASTIUM, MOUSE-EAR CHICKWEED. (Greek: horn; 
referring to the pod of some species. Popular name from the shape 
and soft hairiness of the leaves of the common species. ) 


x Flowers inconspicuous, the deeply 2-cleft petals~being shorter or little 
longer than the calyx; flowering all summer, white. 


C. viscdsum, Linn. An insignificant soft-hairy weed; stems erect, 
4'-9! high, slightly clammy ; leaves ovate or obovate, small ; pedicels in 
fruit and petals shorter than the acute sepals. @ E.and S.; not common. 

C. vulgatum, Linn. Lancer M. Stems spreading, 6/-15! long, clammy- 
hairy ; leaves oblong ; pedicels becoming longer than the calyx ; petals as 
long as the obtuse sepals. @) 2/ Common in grassy places. 

C. nttans, Raf. Clammy-pubescent, erect, 6/-18! -high, becoming 
very loosely many-flowered and branched; leaves oblong-lanceolate ; 
petals longer than calyx ; pods thrice the length of the calyx, nodding on 
the slender flower-stalk and curved upwards. In moist grounds. @ 


* * Flowers conspicuous, the snowy white petals 2 or 3 times the length of 
the calyx; plants forming matted tufts. 2 


C. arvénse, Linn. Fierp M. Downy but green; leaves linear to 
narrowly lanceolate ; flowering stems 4/-6/ high, few-flowered ; petals 
notched at the end; pod scarcely longer than calyx. Dry fields, etc. 

The var. oblongifdlium is larger, with oblong leaves and pod twice as 
long as calyx. — Var. villdsum is densely villous. European forms are 
sometimes grown for ornament. 

C. tomentdsum, Linn. Corrony M. Shoots spreading, crowded with 
oblong or linear white-woolly leaves making dense silvery mats ; flower- 
buds and pedicels densely woolly; petals deeply 2-cleft. Cult, from Eu. 
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9. SAGINA, PEARLWORT. (Latin: sagina, fattening; of no appli- 
cation to these plants.) Small and insignificant plants, only two 
common. : 


S. proctimbens, Linn. Smooth; parts of the flower in fours as a 
rule ; the petals (sometimes 0) shorter than the ovate obtuse sepals. 
Moist places. N. @ or 2/ 

Ss. dectimbens, Torr. & Gray. Pedicels, calyx, and margins of upper 
leaves at first glandular pubescent; parts of the flower in fives : pod 


nearly twice length of acutish sepals. Mass. to Mo., and common Ss. o) 


10. BUDA, SAND SPURREY. (After the city of this name prob-- 
ably.) Small herbs with scaly-membranaceous stipules, with red or 
white flowers, mostly near the seacoast. Known also as Spergularia 
and Tissa. @ 2? 


B. rubra, Dumort. Smoothish, prostrate in tufts ; leaves thread-shaped ; 
pod and pink-red corolla hardly equaling or exceeding the calyx; seeds 
rough, wingless, half-obovate. Common in sand or gravel, along roads 
and paths, E., quite away from salt water. 

B. marina, Dumort. Larger and more fleshy, only in brackish sands ; 

_with short pedicels, pale corolla; pod longer than the calyx, and rough, 
obovate-rounded (narrow-winged or wingless) seeds. Variable. 


11. SPERGULA, SPURREY. (Latin: spargo, scatter, ie. its 
seeds.) @ 


S. arvénsis, Linn. Corn 8. Stems 1° or so high, bearing several 
thread-shaped leaves in the whorls, and terminating in a panicle of white 
flowers. A weed in grainfields; cult. in Eu. as a forage plant for 
sheep. 


ra 


XVII. PORTULACACEH, PURSLANE FAMILY. 


Succulent-leaved herbs, with 2 sepals and 5 petals, the 
stamens sometimes many, sometimes few and then one before 
each petal; ovary 1-celled, becoming a pod, with many or few 
kidney-shaped seeds on a central placenta, or on slender seed- 
stalks from the base. Seeds as in the Pink Family. 


% Stamens more numerous than the petals ; flowers opening only once, in sunshine. 


1. PORTULACA. Style cleft into several slender divisions. Lower part of the ovary and 
many-seeded pod united with the bottom of the calyx’; the upper part when mature 
falling off as a lid. Leafy and branching, low and spreading, with fleshy, sessile leaves. 

2. TALINUM. Style 3-lobed at the summit. Calyx free from the ovary, deciduous. Pod 
8-yalyed, many-seeded. 

3. CALANDRINIA. Style 3-cleft at the summit. Calyx free from the ovary, persistent, 
inclosing the 3-valyed many-seeded pod. 

*% » Stamens 5, one attached to the base of each petal; flowers opening for more than 

one day. A 


4, CLAYTONIA. Style 3-cleft at the summit. Calyx persistent, free from the few-seeded 
pod. Low smooth herbs, ours producing only a pair of stem leayes and a short 
raceme of flowers. Stem simple, often from a round tuber. 
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1. PORTULACA, PURSLANE. (Old Latin name of unknown mean- 
ing.) Flowering all summer. (Lessons, Figs. 272, 404.) @ 


P. oleracea, Linn. Commom P. Very smooth, with prostrate stems, 
obovate or wedge-shaped leaves, and small, sessile flowers opening only in 
bright sunshine and for a short time; the petals pale yellow. The com- 
monest garden weed, sometimes used as a pot-herb. There is a cultivated 
form with much stronger and erect stems, and larger and lighter-colored 
leaves, excellent as a pot-herb. Eu. . | 

P. grandifléra, Lindl. Rosr Moss. Cult, from 8, Amer. and thriving 
in the hottest sand, bearing large and handsome red, yellow, or white 
flowers, single or double, and short terete leaves. . 


2. TALINUM. (Name unexplained.) One wild species in some 
places. 


T. teretifdlium, Pursh. Trerers-teavyp T. Low and smooth, with 
thick and fleshy root; stems short ; leaves crowded, linear, terete ; peduncle 
slender, naked, many-flowered; petals pink; style equaling stamens. 
Rocks or sands Penn., W.and §. Flowering all summer. 2/ 


3. CALANDRINIA. (Named for a Swiss botanist, Calandrini.) 
Cultivated for ornament in gardens ; flowering all summer. 


* Erect (19-149 high). 


C. discolor, Schrad. Very glabrous, making a rosette of fleshy spatu- 
_ laté leaves at the root (these glaucous above and tinged with purple 
beneath), and sending up a naked flower-stem, bearing a raceme of large, 
rose-purple flowers, 2/ in diameter. Cult. as an annual, from Chile. 

C. grandiflora, Lindl. Somewhat woody ; leaves mostly radical, fleshy, 
rhomboid ; rosy flowers, 2’ diameter, in a loose, naked, raceme. <A half- 
hardy annual from Chile. 


* * Low (6! or less) and spreading. 


C. Menziésii, Hook. Murnztms’ C. Leafy-stemmed; leaves bright 
green and tender, lance-spatulate ; crimson flowers nearly 1! broad, in a 
‘short, leafy raceme. Oregon and California. @ 

C. umbellata, DC. Leaves mostly radical, linear, acute, hairy ; flowers 
purple-crimson, in a close corymhb, 1’ diameter. @) Chile; half-hardy. 


4. CLAYTONIA, SPRING BEAUTY. (Named for John Clayton, 
an early botanist in Virginia.) Low herbs, in rich land. 


* Stem simple from a round tuber ; leaves separate. 2 


C. Virginica, Linn. Spring Braury. Leaves linear-lanceolate ; 
flowers rose-color with pink veins. One of the prettiest of early spring 
flowers. 

C. Caroliniana, Michx. Broappr-Lyavep 8. Smaller than the pre- 
ceding, with oblong-spatulate or lance-oblong leaves only 1! or 2! long. 
In rich woods ; commonest N. and along the Alleghanies. 


* * Root fibrous; leaves connate under the cluster of small, whitish 
: flowers. @ 


©. perfoliata, Donn. From the Pacific Coast and Mexico and Cuba, 
with long-spatulate root-leaves, is grown somewhat as a salad plant. 
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XVIII. TAMARISCINEH, TAMARISK FAMILY. 


Shrubs or small trees of the Old World, represented in orna- 
mental grounds by — U 


1. TAMARIX, TAMARISK. (From the Tamaris, now Tambre, 
a small river of Spain.) Sepals and petals 4 or 5, persistent, or the 
latter withering, and stamens as many or twice as many, all on the 
receptacle. Ovary pointed, 1-celled, bearing many ovules on three 
parietal placentz next the base; styles 3.. Seeds with a plume of hairs 
at the apex. Shrubs or small trees of peculiar aspect, with minute and 
scale-shaped or awl-shaped, alternate leaves, appressed on the slender 
branches, and small white ‘or purplish flowers in spikes or racemes. 

The one chiefly seen in this country is 
J. Géllica, Linn. Frencu T. Barely hardy N., often killed to the 
ground, a picturesque, delicate shrub, rather Cypress-like in aspect, 


glaucous-whitish, the minute leaves clasping the branches, nearly ever- 
green where the climate permits ; parts of the flower in 5’s; in spring. 


XIX. HYPERICACEA, ST. JOHN’S-WORT FAMILY. 


Leaves opposite, entire, simple, chiefly sessile, punctate with 
translucent and commonly with some blackish dots; perfect 
flowers with many or few stamens (usually in 3 or 5 clusters) 
inserted on the receptacle, and a pod either 1-celled with pari- 
etal placente or 3-7-celled (Lessons, p. 108, Figs. 335, 336), 
filled with many small seeds. Juice resinous and acrid. 


« No glands between the stamens. Petals convolute in the bud. 
1, ASCYRUM. Sepals 4; the outer pair very broad, the inner small and narrow. Petals 
4, yellow. Stamens many. Ovary 1-celled. Leafy-stemmed, woody at base, with 


2-edged branches. 
2. HYPERICUM. Sepals and petals 5. Stamens many, rarely few, often united in 3-5 


clusters. Herbs or shrubs, with cymose yellow flowers. 
« « Large gland between each of the 3 sets of stamens, Petals imbricated in the bud. 
3. ELODES. Sepals erect and flesh-colored. Petals 5. Stamens 9 to 12, united in 3 sets. 
Ovary 3-celled. Flowers in close, axillary clusters. Leaves pale, often purple-veined 
oblong or ovate, and produced all summer. Petals pale purple or flesh-color, equal- 
sided, erect. In water or wet bogs. 


1. ASCYRUM, ST. PETER’S-WORT. (Greek: without roughness.) 

Wild in pine barrens, etc., chiefly S. Flowers summer. 2 

* A pair of bractlets on the pedicel ; styles short. 

A. stdns, Michx. Common Sr. Perer’s-wort. Stems 2°-8° high ; 
leaves thickish, somewhat clasping, oval or oblong; flowers large, with 
obovate petals and 3 or 4 styles. From Long Island, 8. 

A. Crux-Andree, Linn. Sr. Anprew’s Cross. Low; stems spread- 
ing; leaves thinnish, narrow-oblong and tapering to the base ; flowers 
rather small, with linear-oblong, pale yellow petals ; only 2styles. From 
New Jersey to Illinois, W. : 

GRAY’S F. F. & G. Bot. —6 
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* * Pedicels bractless ; styles longer than the ovary, in Ga. and Fla. 


A. amplexicatle, Michx. Shrub 2°-8° ‘high, with\ cordate-ovate. 
clasping leaves. ; ; 
A. pumilum, Michx. 6’ or less high, with oblong-ovate leaves. 


2. HYPERICUM, ST. JOHN’S-WORT. (Greek: of unknown mean- 
ing.) Flowers in summer, mostly yellow. (Lessons, Figs. 328, 329, 
835, 386, 396, 423.) 

; *% Stamens very numerous, in 5 clusters ; styles 5. 2 


H. Ascyron, Linn. Great St. Joun’s-Worr. Strong woody herb 
(2°-5° high) with angled branches; leaves ovate-oblong and somewhat 
clasping ; petals narrowly obovate, withering before they fall, 1’ long, 
showy. River banks. N. and W. A : 

H. Mosertanvum, a recent introduction to gardens, said to be a hybrid 
of the European species H. calycinum and H. patulum, is a very hand- 
some woody herb, with large golden-yellow flowers 2! across, the petals 
broad and more or less notched at the end, and the yellow stamens red- 
tipped. 


x x Stamens very numerous, scarcely clustered ; styles 3 (except im the 
Jirst), more or less united. 2 


+ Bushy shrubs, 1°-6° high, leafy to the top. 
++ Leaves deciduous ; Northern and Southern. 


H. Kalmianum, Linn. Katm’sS. Low shrub, with glaucous, linear 
to oblanceolate leaves, and flowers 1’ wide; stamens almost distinct ; 
stigmas not capitate ; pod }/ long. Wild at Niagara Falls and northern 
lakes. Also cult. 

H. prolfficum, Linn. Surussy S. Like the last, but leaves scarcely 
glaucous, lance-oblong or linear; pod 4/-3/ long. From N. J., west to 
Minn., and south. 

H. densiflorum, Pursh. Tall, 5°-6° high, very much branched above ; 
flowers 4/-3! wide; pods {/-}/ long. N. J. to Tex. 


++ ++ Evergreen or nearly so; Carolina and S. 


H. fasciculatum, Lam. Fascictep §. Leaves narrow-linear and 
small, and with shorter ones clustered in the axils; pod narrow. Wet 
pine barrens. 

BH. myrtifolium, Lam. Myrrin-teaven S. Leaves heart-shaped and 
partly clasping, thick, glaucous ; pod conical. Wet pine barrens. 

H. atireum, Bartram. Gortprmn S. Leaves oblong with a narrow base, 
glaucous beneath ; thick; flowers mostly single, very large (2! broad), 
meh ; pod ovate. River banks towards the mountains. Also 
cult. 

H. nudiflorum, Michx. Naxep-cLtustprep §. Shrubby and ever- 
green §., less so in Virginia, etc., has 4-angled branches, oblong pale 
leaves, and a peduncled, naked cyme of rather small flowers ; pods conical. 


+ + Herbs, sometimes a little woody at the base. 
++ Pod inconipletely 3-4-celled. 


H. galioldes, Lam. Leaves linear-oblanceolate, narrowed downward 
and almost petioled ; flowers small, in terminal and axillary cymes. Del. 
to Ga. and E, Tenn. 

H. adpréssum, Barton. 1° high; leaves ascending, lanceolate, often 
acute ; flowers few; stem angled. Low grounds, R.1., Penn., and Ga, 
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++ ++ Pod plainly 1-celled, with 3 parietal placente. 
: = Leaves very narrow. 


H. dolabrif6rme, Vent. * Branched from decumbent base 6/-20! high ; 
leaves linear-lanceolate, mostly acute ; cyme few flowered, leafy ; sepals 
yeas or ovate-lanceolate, 3! long ; pod ovate-conic, pointed. Ky. and 

enn. 

H. cistifolium, Lam. Cisrus-teavep 8. Nearly simple, 19-2° high ; 
leaves diverging, oblong-linear (2! long), mostly obtuse ; flowers numerous, 
small, in a naked flat cyme ; sepals ovate ; pod globular. Rocky banks, 
O. to Iowa and §S. Ti sac 8 : : 

= = Leaves elliptic or nearly ovate. 

H. ellipticum, Hook. Exirericat-teavep §. 10/-20! high ; leaves 
spreading, oblong, thin ; flowers rather few, pale ; sepals oblong; the pod 
purple, ovoid, very obtuse. Wet soil, N. 

H. virgatum, Lam. Brancony 8. Wet pine barrens from New Jersey 
S. Stem sharply 4-angled (19-2° high), smooth ; leaves ovate or lance- 
oblong; flowers scattered along the ascending branches of the cyme, 
small, copper-yellow ; styles slender. 

H. pildsum, Walt. Harry S. Wet pine barrens S. Stem terete, 
and with the lance-ovate leaves roughish-downy ; styles short. 


x * x Stamens many in 3 or 5 clusters ; styles 3, not united; petals with 
black dots. 2 


H. perforatum, Linn. Common 8S. Upright stems branching ; leaves 
oblong or linear-oblong, with pellucid dots; flowers rather large, in open 
leafy cymes ; the deep yellow petals twice the length of the lanceolate, 
acute sepals; juice very acrid. Nat. from Eu., a troublesome weed in 
fields, etc. ; spreads by runners from the base. 

H. maculatum, Walt. SprorrppS. Stem 2° high, sparingly branched ; 
leaves oblong, slightly clasping, having black as well as pellucid dots ; 
flowers rather small, crowded ; petals light yellow and black-lined as well 
as dotted ; sepals oblong ; styles not longer than the pod. Common. 


x * * * Stamens definite (5-12), distinct or in 38 clusters; styles 3, not 
united ; stems 4-angled. @ 


+ Leaves conspicuous and spreading ; flowers in cymes. 


H. mutilum, Linn. Smart S. Slender, much-branched and leafy up 
to the flowers, 6/-20’ high ; leaves partly clasping, thin, 5-nerved, ovate 
or oblong ; petals pale yellow. Common in low grounds. ; 

H. gymnaénthum, Engelm. & Gray. Stem almost simple, strict, 1°-3° 
high ; leaves clasping, the floral ones reduced to awl-shaped bracts. _ 

H. Canadénse, Linn. Stem and branches strictly erect ; leaves linear 
or lanceolate, 3-nerved at the base ; petals copper-yellow. Wet sandy soil. 


s+ + Leaves erect, awl-shaped or scale-like and minute; flowers very 
small and scattered along the numerous bushy and wiry slender branches. 


H. Drumméndii, Torr. & Gray. Leaves linear-awl-shaped ; flowers 
short-pediceled ; pods not longer than the calyx. Il., W. and 5. 

H. nudicatle, Walt. Orancr Grass or Pineweep. Leaves reduced to 
minute, awl-shaped, appressed scales ; flowers sessile on the wiry branches : 
slender pods much exceeding the calyx. Common in dry, sterile soil. 


3, HLODES, MARSH ST. JOHN’S-WORT. (Greek: marsh.) % 


E. campanulata, Pursh. 1°-2° high ; leaves closely sessile or clasp- 
ing by a broad base ; filaments united below the middle. Swamps. — 

B. petiolata, Pursh. Taller; leaves tapering into a short petiole ; 
filaments united beyond the middle. Va., S. and W. 
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XX. TERNSTREMIACEH, CAMELLIA or TEA FAMILY. 


a 

Trees or shrubs, with alternate, simple, feather-veined leaves, 
and no stipules; the flowers large and showy, mostly axillary, 
regular, with both sepals and petals imbricated in the bud; 
the very numerous stamens with filaments more or less united 
at the base with each other and with the base of the corolla; 
ovary 5-s0-celled, with one or more seeds in each cell. Petals 
5 or 6 or even more, commonly more or less united at their base. 


« Woody climber ; styles many ; fruit a berry. 
1, ACTINIDIA. Ovary many-celled; the styles as many and divergent from their base. 
Seeds small. Leayes bristly hairy, thin. 
» » Drect shrubs or trees ; styles 1-5; fruit a woody dehiscent pod. 


+ Some of the inner stamens distinct. 


2, CAMELLIA. Style 3-5-cleft. Seeds large, usually single in each cell of the thick and 
’ woody pod, Leaves smooth, evergreen, serrate.. 
++ Stamens all united at the base. 
8. STUARTIA. Stamens uniformly united by a short ring at the base of the filaments. 
Seeds 2 in each cell, wingless. Leaves thin and deciduous. Flowers white, 2’-4' wide. 
4, GORDONIA. Stamens in 5 clusters, on a cup on the white petals. Style columnar; 
stigma 5-rayed. Seeds several, more or less winged. Leaves coriaceous or thickish. 


1. ACTINIDIA. (Greek: a@ ray, from the radiate styles.) 


A. polygama, Planch. Leaves elliptic, acuminate ; flowers solitary or 
as many as 3 together, white, fragrant, 1! wide; berry edible. Japan. 


2. CAMELLIA. (For G. Camellus, or Kamel, a missionary to China 
in the 17th cent.) 


* Numerous separate inner stamens within the ring formed by the united 
bases of the outer. 


C. Japé6nica, Linn.” Japan Cametria. With oval or oblong, pointed, 
shining, sharply serrate leaves, and terminal or nearly terminal flowers, 
simple or double, red, white, or variegated, of very many varieties. The 
only common species ; flowers through the winter, hardy only S. 

C. SasGéngua, Thunb, Leaves obtusely serrate, and flowers smaller. 

C. reticulata, Lindley. Differs from the preceding in having acuminate, 
veiny leaves, not shining, and flowers rose-red, to 9! wide. 


« * Separate inner stamens, as many as the petals (5 or 6). 


€. Théa, Link, Trea Puant. Leaves oblong or broadly lanceolate, 
much longer than wide; the white flowers (1! or more broad) nodding 
on short stalks in their axils. Includes T. virrpis and T. Bonka. 


3. STUARTIA. (Named for John Stuart, the Lord Bute at the time 
of the American Revolution.) Ornamental shrubs. 


% Style 1; pod not sharply angled. 


S. Virginica, Cay. Shrub 8°-12° high, with finely serrate leaves soft- 


downy underneath, pure white petals, purple stamens; pod 
Low country, from Va. Ss. ; 3 Sa Noa 
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S. Pseudo-Caméllia, Maxim. (or S.cranprFLora). Leaves smooth, 2’-3! 
long ; flowers 2/ wide ; the serrate sepals and erose petals densely silky-hairy 
outside ; anthers orange; pod ovoid. Japan. Hardier N. than the native 


ple x * Styles 5; pod sharply 5-angled and pointed. 


S. pentagyna, L’Her. Leaves smooth, 5/-6’ long, and very handsome 
flowers, their petals (often 6) jagged-edged and tinged with cream-color, 
the sepals often reddish outside; orange anthers. Mts. of Ky., Car., and 
S. Cult. Hardy N. 


4. GORDONIA. (Named for Dr. Gordon and a London nurseryman 
of the same name.) « 

G. Lasianthus, Linn. Loxsiotty Bay. Usually a small tree, but 
reaching 60°-75° ; leaves evergreen and smooth lance-oblong, tapering to 
the base and minutely serrate ; flowers 2/—3/ across, white, in summer on 
slender peduncles ; stamens short, on a 5-lobed cup ; pod pointed. Swamps 
near the coast from Va., S., rarer W. Also cult. 

G. pubéscens, L’Her., also called Franxxfnia, after Dr. Franklin. 
A tall, ornamental shrub or small tree, with thinner and deciduous lance- 
obovate leaves, whitish-downy beneath ; flowers on short, stout peduncles 
in autumn; stamens directly on the petals; pod globular. Native of Ga., 
but no longer known wild. 


XXI. MALVACEZ, MALLOW FAMILY. 


Known by the monadelphous numerous stamens, their tube 
connected with the base of the petals, kidney-shaped, 1-celled 
anthers (Lessons, Figs. 286, 298), the calyx. valvate, and the 
corolla convolute in the bud. Herbs or shrubs, with alternate, 
palmately veined and often lobed leaves, evident stipules, and 
regular flowers, the true sepals and the petals 5. There is 
commonly an involucre of several bracts resembling an outer . 
calyx. Seeds kidney-shaped; the leafy cotyledons crumpled 
or doubled up in some mucilaginous albumen. Innocent 
plants, mucilaginous, with a very tough fibrous bark. 


§ 1. Anthers all borne in a cluster at the top of the short tube of filaments. 


«x Ovaries numerous and separate, crowded in a head, in fruit becoming little 1-seeded 
pods or akenes. Inwolucel conspicuous as a sort of outer calyx. Herbs, 
4. MALOPE. Inyolucel of 3 ovate or heart-shaped leaves. Annuals. 
x x Ovaries several or many united in a ring around an axis, in fruit commonly fall- 
ing away separately, each 1-seeded. Ours are all herbs. 
+ Stigmas running down the side of the slender styles. 


2. ALTHA.. Involucel of 6-9 bracts united at the base. Axis of the fruit not project- 
ing or enlarged. 

8. MALVA. Invyolucel of only 8 separate bracts. Petals obcordate, otherwise entire. 
Carpels beakless. 

4 OCALLIRRHOE. Involucel of 1-3 bracts or none. Petals wedged-shaped and truncate, 
denticulate, or cut-fringed at the end. Carpels with a sort of beak at the summit. 
Flowers crimson, mauve, or red-purple, very showy. 

& NAPANA. Inyolucel none. Flowers diewcious. Carpels beakless. 
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++ Stigmas capitate or truncate at the apex of the styles. 


6. MALVASTRUM. Involucel of 2-3 bractlets or 0. Seed ascending. Otherwise as Sida. 


7. SIDA. Involucel none. Fruit separating into 5 or’more closed carpels, or each 2- 
valved at the apex; seed hanging. Mostly rather small-fiowered or weedy herbs, 
with 5-12 styles and carpels. 


* x * Ovaries anda cells of the fruit 2-several-seeded. 


8. ABUTILON. Involucel none. Carpels each 8-several-seeded. Flowers mostly large. 
9, MODIOLA. Involucel of 8 bractlets. Carpels each 2-seeded, with a cross-partition 
between the upper and lower seed. 


§ 2. Anthers borne along the outside of the tube of filaments. Ovary and fruit 3-sev- 
eval-celled ; stigmas capitate. Involucel present. Herbs, shrubs, or trees. 
* Involucel of several or many bracts. 
10. KOSTELETZKYA. Branches of the style and stigmas 5. Pod 5-celled; the cells 
‘single-seeded. 


11. HIBISCUS. Branches of the style or stigmas and cells of the ovary 5. Pod 5-celled, 
loculicidal ; the cells many-seeded. 


x x Involucel of 8 large and heart-shaped leaf-like bracts. 


12. GOSSYPIUM. Styles united into one; stigmas 3-5, as many as the cells of the pod. 
Seeds numerous, bearing cotton. 


1. MALOPE. (Ancient Greek name for some kind of Mallow.) Herbs, 


resembling Mallows, cult. from the Mediterranean region; flowers 
summer. 


M. trifida, Cay. Turen-Lopep M. Smooth, with rounded leaves, the 
upper ones 3-lobed ; the handsome flowers 2’ or more broad, rose-color, 


veined with purple or rose-red, also a white variety. @v, Cult. as M. 
GRANDIFLORA. 


2. ALTHAIA. (Greek: to cure; used as an emollient.) ‘Tall herbs 
(the Shrubby Althea belongs not to this genus, but to Hibiscus), na- 
tives only of the Old World; flowers summer and autumn. 


A. officinalis, Linn. Marsa Matitow. Rather coarse, downy ; leaves 
ovate, sometimes a little heart-shaped or 8-lobed, with clusters of short- 
peduneled flowers in their axils ; corolla ‘1! broad, rose-color. The thick 
root is used for its mucilage, and for making Marsh Mallows. 2 Rarely 
cult., but has run wild. 

A. résea, Cay. Hoxruynock. Stem tall and simple, hairy ; leaves 
rugose, rounded, and heart-shaped, angled, or 5-7-lobed ; large flowers on 
very short peduncles, forming a long spike ; corolla of all shades of rose, 


purple, white, or yellow, single or double, 3/-4/ broad. @.2/ Cult. from 
the Levant, 


3. MALVA, MALLOW. (Hatin alteration of Greek: soft or emollient. ) 
All from Europe or the Orient, but several have run wild in fields and 
along roadsides ; flowers all summer and autumn. (Lessons, Fig. 346.) 


* Flowers small, white or whitish, not conspicuous or handsome. 


M. rotundifélia, Linn. Common M., Curses. Weed in cult. grounds : 
stems procumbent from a strong deep root ; leaves rounded kidney-shaped, 
crenate on very long petioles; peduncles rather slender. @ 2 

M. crispa, Linn. Curtep M. Cult. for foliage and sparingly in waste 
places ; stem erect (4°69 high), leafy to the top ; leaves rounded 5-7-lobed 


or angled, very much crisped round the margin ; flowers clustered and 
almost sessile in the axils. ® 
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« * Flowers larger, more or less showy, 13}!-2! in diameter ; the purple, 
per or sometimes white petals much exceeding the calyx; stem 
erect. ; 


_ M. sylvéstris, Linn. Hien M. Stem 2°-3° high, rough-hairy, branch- 
ing, with rather sharply 5—7-lobed leaves and purple-rose-colored flowers ; 
fruit wrinkled-veiny. @ 2/ Gardens and roadsides. Var. Mauritiana, 
sometimes called Trem Mattow. Cult. ; taller, smoother, with obtusely- 
lobed leaves. 

M. Alcea, Linn. 2°-4° high, hairy; stem leaves parted almost to the 
base into 3-5 divisions, which are again 3—-5-cleft or cut-toothed ; corolla 
deep rose-color, 14’-2’ broad; calyx densely stellate-pubescent; fruit 
glabrous, minutely wrinkled-veiny. 2/ Gardens, and escaped. ., 

M. moschata, Linn. Musk M. 1°-2° high, rather hairy ; leaves about 
thrice parted or cut into slender linear lobes ; corolla 13! broad, rose-color 
or white ; calyx with simple hairs ; fruit downy, not wrinkled. Gardens, 
and escaped to roadsides. 


4. CALLIRRHOE. (A Greek mythological name.) Flowers all summer. 
* Root thick, fusiform or napiform, farinaceous. 2 (some @?) 


+ Calyx 5-lobed to middle; involucel 3-leaved; short peduncles umbel- 
lately few-several-flowered ; stipules small; carpels plain. 


C. triangulata, Gray. Stems erect, 2° high; leaves triangular, hal- 
berd-shaped, or the lowest heart-shaped, the upper cut-lobed or 3—5-cleft ; 
corolla 14/ or less in diameter. Dry prairies, Minn. to Ind. and 8. 


+ + Calyx 5-parted; involucel 3-leaved; peduncles long, 1-flowered ; 
stipules conspicuous, ovate; carpels wrinkled. 


C. involucrata, Gray. Stems spreading on the ground, 1°-8° long; 
leaves rounded, 5-parted or cleft and cut-lobed ; corolla 2! or more broad. 
Wild, Minn. to Tex. ; cult. for ornament. 


+++ Calyx 5-parted; involucel 0 (or 1-3-leaved in the second), and 
stipules small; carpels rugose or wrinkled. 


C. alcezeoides, Gray. Stems 1° high; lower leaves triangular-heart- 
shaped, upper 5-7-parted or divided into linear segments; flowers co- 
rymbose. Ky. and Tenn., W. 

C. Papaver, Gray. Stems short, ascending, few-leaved ; leaves 3-5- 
parted with lance-linear divisions, or the lowest rather heart-shaped and 
cleft into oblong lobes ; flowers solitary ; peduncles very long (often LO. 
Ga. to Tex., and sparingly cult. 

C. digitata, Nutt. 1° high; leaves mostly from the root, 5-7-parted 
into long, linear, sometimes 2-3-cleft divisions ; flowers solitary on long 
and slender peduncles ; petals fringe-toothed at the end. Wild Kans. to 


wos % * Root slender or tapering ; involucel 0; carpels even. @ 


C. pedata, Gray. Stem erect, 1°-5° high, leafy; leaves rounded, 
3-7-lobed or parted, and the wedge-shaped divisions cleft or cut ; pedun- 
cles slender, longer than the leaves; petals minutely eroded at the end. 
Texas ; not rare cult. 


5. NAPZIA, GLADE MALLOW. (Greek: glade or nymph of the 


groves.) 

WN. didica, Linn. A rather coarse, roughish herb; stem 4°-7° high ; 
leaves 9-11-parted and their lobes cut and toothed, the lowest oftep 1° in 
diameter ; flowers small, in panicled corymbs, in summer. Penn., Va., 
and W. to Iowa. 
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6. MALVASTRUM, FALSE MALLOW. (Name altered from 


Malva.) ‘ 

M. angtistum, Gray. Erect; leaves lance-oblong or linear; flowers 
yellow, on axillary peduncles. @ Tenn. and Ill., W. 

IM. coccineum, Gray. Low, hoary ; leaves 5-parted or pedate ; flowers 
red in short spikes or racemes. 2/ Minn. to Tex. and W. 


7, SIDA. (A name used by Theophrastus.) Flower summer and autumn. 


x Peduncles bearing a corymb of several white flowers from the upper 
axils. 


S. Napza, Cav. Smooth; stem simple, 4°-7° high; leaves rounded, 
5-cleft, the lobes toothed and taper-pointed ; corolla about 1! broad; 
styles and cells of the pod 10. Rocky banks, Penn. and Va. Rare, but 
cult, in old gardens. 2 


* * Peduncles axillary, 1-flowered ; corolla yellow. 


S. spinésa, Linn. Stems much branched, 10/-20 high ; leaves lance- 
ovate, serrate, minutely soft-downy ; peduncles very short; flower very 
small; pod ovate, of 5 carpels, each splitting at top into 2 points. A 
common weed S.and W. @ @ Tropics. 

S. Bllidttii, Torr. & Gray. Nearly smooth, 194° high ; leaves linear 
or lanceolate, serrate, short-petioled ; flower 1! broad, on a short pedun- 
cle; fruit of 10-12 nearly blunt carpels. Woodlands S. 2/ 

S. rhombifdlia, Linn. Leaves usually lance-oblong, short-petioled, 
serrate, pale and whitish downy beneath; stems 1°-3° high, much 
branched ; peduncles rather long; flower small; fruit of 10 or 12 one- 
pointed carpels. A weed, only S. 

S. stipulata, Nutt. Weed far S., has leaves and branches 2-ranked; 
leaves lance-oblong and acute, linear-subulate, stipules longer than the 
petioles, and yellow flowers at midday, single or clustered on peduncles 
3-4 times as long as the petioles. @ or 2/ 


8. ABUTILON, INDIAN MALLOW. (Origin of name obscure.) 
«x A naturalized weed ; petals small, widely spreading. 


A. Avicénne, Gertn. Vetver Lear, 3°-5° high; leaves roundish, 
heart-shaped, taper-pointed, soft-velvety ; peduncles shorter than petiole, 
1-3-flowered ; corolla orange-yellow ; fruit of 12-15 united hairy carpels 
with spreading beaks ; flowers autumn. @ India. 


* * Tender cultivated shrubs; flowers large. 
+ Corolla not spreading open widely ; plant smooth. 
++ Leaves lobed or parted. 


A. striatum, Dicks. Srrirep Axpurtinon. Leaves rounded, heari- 
shaped, 8-lobed, the lobes very taper-pointed ; flowers solitary, hanging 
on a very long and slender peduncle ; corolla orange-colored, with deeper 
or brownish veining or stripes. Leaves often spotted. Brazil. 

A. vendsum, Lem. Tall shrub; leaves palmately 7-9-parted, the lobes 
distantly toothed ; flowers solitary, 3! long, hanging on stalks a foot long, 
orange with red veins. Mexico. 


++ ++ Leaves not lobed. 


A. vexillarium, Morren. Leaves long-ovate and cordate, coarsely 
toothed ; flowers rather small, cylindrical, pendulous, the calyx dark red, 
projecting petals pale yellow, and column of stamens dark brown, very 
handsome. Probably from tropical America. 
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+ + Corolla spreading, bell-shaped; plant pubescent. 
++ Leaves lobed. 


A. Darwini, Hook. Densely velvety-pubescent; leaves 5-9-ribbed, 
lower palmately 5-7-lobed to the middle; flowers 1-8 in the axils, dark 
orange-red with blood-red veins. Brazil. 2 


++ ++ Leaves not lobed. 


A. insigne, Planch. Young branches and calyx reddish-brown with 
stellate hairs; leaves broad, cordate, coarsely serrate, with prominent 
veins ; flowers in axillary, few-flowered racemes, purplish-crimson with 
darker veins. New Granada. 


9. MODIOLA. (The shape of the depressed fruit likened to the Roman 
measure modiolus.) Procumbent or spreading, small-flowered, weedy 
plants. 


M. multifida, Moench. Va. and S., in low grounds; leaves 3-7-cleft 
and cut, or the earlier ones rounded and undivided ; flowers red, 4! broad ; 
fruit hairy at the top. @) 2/ 


10. KOSTELETZKYA. (For Kosteletzky, a Bohemian botanist.) 


K. Virginica, Gray. Vuireinran K. Roughish-hairy, 2°-5° high ; 
leaves heart-shaped or mostly 3-lobed, often halberd-shaped ; flowers (in 
summer) somewhat racemed or panicled, rose-purple, 2’ broad. Salt 
marshes, N. Y., 8. 2 


11. HIBISCUS, ROSE MALLOW. (Ancient name, of obscure 
origin.) Flowers showy, usually large, in summer and autumn. 


* Tall shrubs or even trees ; exotics. 


H. Syriacus, Linn. Surupsy Atruma. Leaves nearly smooth, wedge- 
ovate, and 3-lobed ; flowers short-peduncled in the axils, in autumn, about 
3’ broad, purple, rose-color, white, etc., often double. Levant; common 
in gardens and grounds. 

H. Rosa-Sinénsis, Linn. Cuinese H. or Rosz or Curna. Very smooth ; 
leaves bright green, ovate and pointed, somewhat toothed; flowers on 
slender peduncles, very showy, 4! or 5! broad, searlet-red (rarely rose- 
purple or even white), often double. Cult. in conservatories from China. 


* * Herbs, with persistent and regular, 5-lobed calyx, and a short pod. 
«+ Wild species, but sometimes cultivated; tall and large. 2 
» ++ Entirely glabrous. 


H. coccineus, Walt. Great Rep H. or R. 4°-7° high; leaves 5- 
parted or deeply cleft into long, lanceolate and taper-pointed divisions ; 
bright-red corolla 6/-11! broad ; petals narrow below. Wild in swamps 
near coast, Ga. and Fla. ; cult. é 

H. militaris, Cav. Haveurp-teavep R. 3°-4° high ; leaves ovate or 
heart-shaped, toothed or 3-lobed, some of them halberd-shaped ; peduncles 
slender ; calyx inflated ; corolla flesh-colored, 4/5! broad. Penn. to Minn. 


and 8. ++ ++ Leaves downy beneath, often also on top. 


H. aculeatus, Walt. Prickry R. In swamps, S. C.,S. and W., has 
the involucel leaves lobed, round-cordate 3-5-lobed leaves, hoary beneath, 
ellow purple-centered flowers, and hispid stems. 
J H. Sresulodtos, Linn. SWAMP R: 3°-7° high ; the ovate, pointed, 
and often 3-lobed leaves hoary beneath, generally smooth above; pedun- 
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cles slender; corolla 4'-6! broad, pale rose or white, with or without a 
darker center; pod smooth. Swamps, mostly brackish, near the Great 
Lakes E. and coastwise to Tex. 

H. lasiocdrpus, Cav. Harry-rruitep R. Like the last, but leaves 
soft-downy both sides, and pod velvety-hairy. Swamps, Ill. to Tex., E. 
to Ga. 

H. Califérnicus, Kellogg. Catirornian R. Has large white flowers 
with a purple center on jointed peduncles, young leaves and growth 
velvety, and cordate-acuminate rarely obscurely 3-lobed, crenate or dentate 
leaves, longer than the petiole. Cult. 


+ «+ Exotic low species, in gardens or escaped. @ 


H. Tridnum, Linn. BuappER Kermtia or FLowpr-or-an-Hour. Rather 
hairy, 19-2° high ; leaves toothed, or the upper 3-parted into lanceolate 
lobes, the middle lobe longest ; calyx inflated and bladdery ; corolla about 
2) broad, sulphur-yellow with a blackish eye, open only in midday sunshine. 


* * « Herbs, with calyx splitting down one side, and generally falling off 
at once, and with long or narrow pyramidal or angled pod; native of 
East Indies. 


H. esculéntus, Linn. Oxra or Gomso. Nearly smooth; leaves rounded 
heart-shaped, 5-lobed, toothed ; greenish-yellow flowers on slender peduncle 
(involucel falling early); pods narrow, 8! or 4’ long, very mucilaginous, 
and when green cooked and eaten, or used to thicken soups. Cult. @ 


12. GOSSYPIUM, COTTON. (Name given by Pliny, from the 
Arabic.) Plants now diffused over warm countries, most valuable for 
the wool on the seeds ; the species much confused. 

G. herbdceum, Linn. Common ~Corron,. Leaves with 5 short and 
roundish lobes ; petals pale yellow or turning rose-color, purple at base. 
@ Cult.S., 

G. Barbadénse, Linn. Barsapors or Sxa-Istanp C. Inclining to be 
shrubby at base; branches black-dotted; leaves with 5 longer lance- 
ovate and taper-pointed lobes ; leaves of the involucre with very long and 


slender teeth ; petals yellowish or whitish, with purple base. Cult. on the 
coast and upland §. 


G. arboreum, Linn. Tree C. Leaves with 5-7 nearly lanceolate and 


taper-pointed lobes of involucre, slightly toothed ; corolla purple with a 
darker center. Cult. 8. as a curiosity. 


XXII. STERCULIACEH, STERCULIA FAMILY. 


Chiefly a tropical family, to which belongs the THEoBROMA 
or CHocoLATE TREE; in common cultivation known here only 
by a single species of 


1. MAHERNIA. (Name an anagram of Hermannia, a genus very 
like it.) Calyx, corolla, etc., as in the Mallow Family ; but the stamens 
only 5, one before each petal; the filaments monadelphous only at the 
base and enlarged about the middle, and the anthers with 2 parallel 

_cells. The edges of the base of the petals rolled inwards, making a 


hollow claw. Ovary 5-celled, with several ovules in each cell ; Styles 5, 
united at the base, 


a 
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M. verticillata, Linn. (Sometimes called M. oporAra.) Cult. from 
Cape of Good Hope, in conservatories, producing a succession of honey- 
yellow, sweet-scented small blossoms, on slender peduncles, all winter and 
spring ; a sort of woody perennial, with slender and spreading or hang- 
ing roughish branches and small irregularly pinnatifid leaves ; the specific 
name given because the leaves seem to be whorled; but this is because 
the stipules, which are cut into several linear divisions, imitate leaves. 


XXII. TILIACEH, LINDEN FAMILY. 


Trees (rarely herbs) with the mucilaginous properties, 
fibrous bark, valvate calyx, etc., as in the Mallow Family; but 
sepals deciduous; petals imbricated; stamens in several clus- 
ters, and anthers 2-celled. Chiefly a tropical family, repre- 
sented here only by an herbaceous CorcHorus on our 
southernmost borders, and by the genus of fine trees which 
gives the name: 


Ls TILIA, LINDEN, BEE TREE, BASSWOOD. (The old Latin 
name.) Sepals 5; petals 5, spatulate-oblong. Stamens numerous; 
their filaments cohering in 5 clusters or with a petal-like body before 
the true petal. Ovary 5-celled with 2 ovules in each cell; fruit rather 
woody, globular, 1-2-seeded. Style 1. Stigma 5-toothed. Trees with 
tough inner bark (bast), soft white wood, alternate roundish and serrate 
leaves more or less heart-shaped, and commonly oblique at the base, 
deciduous stipules, and a cyme of small, dull cream-colored, honey- 
bearing flowers, borne in early summer on a nodding axillary peduncle 
which is united to a long and narrow leaf-like bract. (Lessons, Figs. 
181, 277, 289, 414.) ' 

* Stamens united with a petaloid body. 
+ Fruit even, not ribbed or lobed; native species. 

.T. Americana, Linn. Large leaves of rather firm texture and smooth 
or smoothish both sides; bract tapering at base ; fruit oval. N. B.to N. 
Dak., S. to Ga. ‘The common species. 

T. pubéscens, Ait. Under side of the leaves and the young shoots 
covered with reddish pubescence; bract rounded at base; fruit globular. 
N. Y. to Fla., W. to Tex. 

T. heterophylla, Vent. Leaves smooth and bright green above, 
silvery white with a fine down underneath ; bract tapering at base ; fruit 
globose. Penn., S. and W. 

+ «+ Fruit ribbed or lobed; planted, from Hu. 

T. argéntea, DC. SItvEeR Linpen. Leaves smooth above, white- 
downy beneath, 2-4 times as long as the petiole ; fruit ovoid, acute, 5- 
ribbed, or angled. Many forms. Commonly known as T., ALBA. 

x * Stamens not attached to petaloid scales. Natives of Eu. 

T. Europea, Linn. Evroppan L. Glabrous except for tufts of pale 

hairs in the axils of veins on the under side of leaves ; fruit oval or necrly 


round, densely tomentose. o ; : 
T. dasystyla, Stev., with dark green shining leaves, fruit obovoid, 


prominently 5-ribbed, is beginning to be planted. 
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XXIV. LINACEA, FLAX FAMILY. 
Herbs (rarely shrubs) with regular and symmetrical flowers ; 
sepals 5, imbricated; petals 5, convolute; stamens 5, their fila- 


‘ments united at the base; ovary with as many cells as there 


are styles; pod with twice as many, through the growth of a 
false partition. 


1, LINUM. Seeds with a mucilaginous coat and a large, straight, oily embryo; styles and 
cells of the ovary 5; leaves simple, nearly sessile, narrow, and entire; stipules 0, or 
gland-like; flowers (Lessons, p. 11, Figs. 1-4, p. 14, Figs. 9 and 10, p. 95, Fig. 270, 
and p. 98, Fig. 281) usually opening for only one day and in sunshine, all summer. 
Hardy. @ or Y} 

2. REINWARDTIA. Styles and cells of the ovary 8-4; leaves broad; stipules minute, 
awl-shaped, falling early. Greenhouse shrubs, with showy yellow flowers. 


aL; LINUM, FLAX. (The classical name.) Ours are slender herbs, 
with flowers (often minute) of short duration. 


* Wild species, annuals or scarcely perennials, with yellow flowers. 
+ Sepals and bracts entire. 


L. Virginianum, Linn. The commonest Witp Frax in dry woods, 2° 
high, spreading or recurving branches, terete and even ; leaves oblong or 
lanceolate, only the lower spatulate and opposite; flowers scattered ; 
styles distinct ; pod little larger than a pin’s head. 

L. Floridanum, Trelease. Found in Ill., Va., and S., is more strict, 
with broadly ovate and obtuse pods. 

L. striatum, Walt. Like the first; but has the branches short and 
sharply 4-angled, with intermediate grooves (whence the name) ; most of 
the stem-leaves opposite and oblong; flowers more crowded. Wet 
grounds, Mass. and Can., S. 


+ + Sepals and bracts conspicuously serrulate with glandular-bristly 
edges. 


L. sulcatum, Riddell. Branches upright, grooved; leaves linear and 
scattered ; a pair of dark glands in place of stipules ; sepals sharp-pointed, 
3-nerved ; ” styles united half- -way up. Dry soil, Mass. to Minn. and S. W. 

ling tal gidum, Pursh. Usually low, glaucous ; branches rigid; calyx 
finally felling off; the flowers rather large. Miss. River, W. 


x * Cultivated, hardy, herbaceous, with largish handsome flowers. 


L. usitatissimum, Linn. Common Frax. Leaves narrow-lanceolate ; 
flowers corymbose, rich blue; sepals pointed, ciliate; stigmas slender, 
club-shaped. @ Old World, "and inclined to run wild. Extensively 
cult. for the seeds and fiber. 

L. perénne, Linn. PerenntaL Fuax. Narrower leaved ; sepals blunt, - 
sometimes erose, but not ciliate ; eae sky- blue, but there ‘are pink and 
white forms ; stigmas oblong-capitate. 2 Cult. from Eu. in some vari- 
eties for ornament ; a variety also native beyond the Mississippi. 

cL grandiflorum, Desf. Rep Frax. 1° high, with linear or lanceo- 
late leaves and showy, crimson-red flowers ; sepals and bracts ciliate-ser- 
rulate. @ 2 Cult. as a hardy annual; from North Africa. 


2. REINWARDTIA. (For K. @. K. Reinwardt, a botanist of Leyden 
in the early part of this century.) 2% 
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As now received, a large and multifarious order, not to be 
characterized as a whole in any short and easy way, including 
as it does Geraniums, Nasturtiums, Wood Sorrels, Balsams, 
-ete.,which have to be separately described. 


§1. Flowers regular ; leaves simple, variously lobed or even dissected ; glands of the 


disk 5, alternate with the petals. Herbs. 


* Sepals imbricate; ovary 5-celled, 10-ovuled; fruit dehiscent, the 1-seeded carpels 


splitting elastically from a prolonged axis. (Lessons, Figs. 358, 359.) 


1, GERANIUM. Flowers 5-merous; sepals usually slender-pointed; stamens with 


anthers 10 (rarely 5); the recurving bases of the styles or tails of the carpels in fruit 
naked inside. Leaves with stipules. Herbage scented. 


2, ERODIUM. Stamens with anthers only 5. Styles when they split off from the beak, 


bearded inside, often twisting spirally ; otherwise as Geranium, 


x *« Sepals valvate ; ovary 5-celled, 5-ovuled ; the carpels fleshy and indehiscent, break 


ing away from a very short axis ; leaves pinnately divided. 


8. LIMNANTHES. Sepals and petals 5, the latter convolute in the bud. Stamens 10, 


separate at the base. Style 1, 5-lobed at the apex, rising from the center of thé 
5 ovaries, which in fruit become thickish and warty nutlets. 


4, FLGSRKEA. Sepals, small petals, stigmas, and lobes of the.ovary 3; and stamens 6; 


otherwise like Limnanthes. 


§2,. Flowers regular ; leaves compound, of 3 obcordate leaflets ; disk glands 0. Herbs. 
5. OXALIS. Sepals and petals 5, the former imbricated, the latter convolute in the bud. 


Stamens 10, monadelphous at base, the alternate ones shorter. Styles 5, separate on 
a 5-celled ovary, which becomes a membranaceous several-seeded pod. Juice sour 
and watery. Flowers usually open only in sunshine, 


§ 8. Flowers somewhat irregular, Geranium like, the base of one sepal extending down 


ward on one side of the pedicel, forming a narrow tube or adherent spur. 
Shrubby or fleshy-stemmed. 


6. PELARGONIUM. Sepals and petals 5; the two petals on the upper side of the flower 


differing from the rest more or less in size or shape. Stamens with anthers fewer than 
10, commonly 7. Pistil, ete.,as in Geranium. Herbage scented. Leaves with stipules. 


§ 4, Flowers very irregular, and unsymmetrical ; spur free. Tender herbs. 


7. TROPAOLUM. Sepals 5, united at the base, and on the upper side of the flower ex- 


tended into along, descending spur. Petals 5, or sometimes fewer, usually with claws , 
the two upper more or less different from the others and inserted at the mouth of the 
spur. Stamens 8, unequal or dissimilar ; filaments usually turned downwards and 
curving. Ovary of 8 lobes surrounding the base of a single style, in fruit becoming 
8 thick and fleshy closed, separate carpels, each containing a single large seed. Herbs, 
often climbing by their long leafstalks ; the watery juice with the pungent odor and 
taste of Cress. Leaves alternate; stipules none or minute. Peduncles axillary, 1- 


flowered. 


8, IMPATIENS. Sepals and petals similarly colored, the parts belonging to each not 


readily distinguished. There are 2 small outer pieces, plainly sepals, on the sides of 
the flower; then below (as it hangs, but really on the upper side) a third sepal form- 
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ing a large sac contracted at the bottom into a spur or little tail; opposite the sac 
is a notched petal, and within are 2 small, unequally 2-lobed petals, one each side of © 
the sac; these each represent 2 united petals. Stamens 5, short, conniving or lightly 
cohering around and covering the 5-celled ovary, which in fruit becomes a severai- 
seeded pod; this bursts elastically, flying in pieces at the touch, scattering the seeds, 
separating into 5 twisting valves and a thickish axis. Style none. Seeds rather large. 
Erect, branching, succulent-stemmed herbs, with simple leaves and no stipules. 


LY GERANIUM, CRANESBILL. (Greek: crane, alluding probably 
to the long beak in fruit.) The so-called Geraniums of cultivation 
belongto Pelargonium. Flowers spring and summer. 


* Flowers large (1! or more across) and showy ; perennial. 
4 Peduncles 2-flowered and more or less clustered at the top of the stem. 


G. maculatum, Linn. Witp Crayespiny. Stem erect from a stout 
rootstock, hairy, branching, and terminating in long peduncles bearing 
a pair of flowers ; leaves palmately parted into 5-7 wedge-shaped divisions 
cut and cleft at the end, sometimes whitish-blotched; petals wedge- 
obovate, light purple, 4! long, bearded on the short claw; calyx sparsely 
hairy. Common in woodlands and open grounds. 

G. Ibéricum, Cav. Iperran or Spanisu C. Leaves firm and lighter 
below, roundish and cut into 5-7-toothed or lobed divisions; flowers blue 
or violet, with notched or trifid petals, and villous calyx. Cult. from 
Spain. a + Peduncles 1-flowered, axillary. 

G. sanguineum, Linn. Broop C. Stems diffuse (19-2° high) with 
many opposite rounded leaves which are divided into 5-7 parts, these 
again 8-lobed into linear divisions; flowers red, on long solitary bracted 
peduncles, pretty. Cult. from Eu. 


* * Flowers small, pink ; annual or biennial. (Besides the two below, 
which are native, several European species are sparingly introduced as 
weeds. ) 


G. Robertianum, Linn. Hrs Rogerr. Diffusely spreading, very 
strong-scented, loosely hairy; leaves finely cut, being divided into 3 
twice-pinnatifid divisions; flowers small; petals pink or red purple. 
Common N. in shady rocky places. 

G. Carolinianum, Linn. Stems erect or soon diffusely branched from 
the base, 6’-18! high ; leaves palmately parted into 5 much cleft and cut 
divisions ; peduncles and pedicels short ; flowers barely half as large as 
in the foregoing, the pale, rose-colored petals notched at the end. 
Common in open and mostly barren soil. 


2. ERODIUM, STORKSBILL. (Greek: a heron.) 


E. cicutdrium, L’Her. Common §. Low, hairy, and rather viscid; 
the leaves mostly from the root, pinnate ; the leaflets finely once or twice 
pinnatifid ; peduncle bearing an umbei of several small pinkish flowers in 
summer. @ Nat. from Eu., N. Y., Penn., etc., but not common. 


3. LIMNANTHES. (Greek: marsh flower; but in fact the plant 
flourishes in merely moist soil.) @ 


L. Douglaésii, R. Br. Low and spreading, mostly smooth, and slightly 
succulent ; leaves divided into 5-7 oblong or lanceolate and often 3-5- 
cleft leaflets ; flowers (in summer) solitary on slender axillary peduncles ; 
petals white with a yellow base, wedge-oblong, notched at the end, twice 
the length of the calyx, about 4/ long. Cult. from California, 


/ 
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4, FLGIRKEA, FALSE MERMAID. (For Flerke, a German bot- 
paist.) (@) : 


F. proserpinacoides, Willd. A small and insignificant plant; leaf 
egments 3-5, lanceolate and entire, or rarely 2-8-cleft ; the axillary and 
eduncled flower inconspicuous (in spring and summer), the oblong petals 

shorter than the calyx and entire. Marshes and river banks, N. and W. 


5. OXALIS, WOOD SORREL. (Greek: sour, from the acid juice.) 
An attractive genus of small herbs, with many cultivated species. 


* Peduncles 1-flowered ; petals white, red, or variegated.- 


O. Acetosélla, Linn. Truz W. The leafstalks and 1-flowered 
scapes 2/-4’ high from a creeping, scaly-toothed rootstock; flower rather 
large, white, with delicate reddish veins. Commonin mossy woods N. 2 

0. variadbilis, Jacq. Is more hairy; leaflets obovate and scarcely 
notched, commonly crimson beneath, only 1/ long; scapes short, 3’; petals 
14/ long, white, or pink-red with a yellowish base. Cape of Good Hope. 

0. versico/or, Linn. From small bulbs, sends up slender stems, 2/—3/ 
high; leaflets almost linear, notched at the end; petals 1/ long, white or 
tinged with rose, with bright, pink-red margins outside, so that the blos- 
som is red when rolled up in the bud or closed in shade, but white above 
when it opens in sunshine, Cape of Good Hope. 

0. flava, Linn. From a strong bulb, sends up to the surface a short 
scaly stem, bearing thick flattish leafstalks and short scapes ; the leaflets 
6-10 and linear; petals nearly 1’ long, yellow, often edged with reddish. 
Cape of Good Hope. x * Peduncles 2—» flowered. 

+ Leaflets 4 or 7-10; flowers crimson to purplish; stemless, hairy. 2 


0. tetraphy la, Cay. Leaflets 4, obcordate, with a brownish blotch or 
band when young. Mexico. O, Déprxi of gardens. 

0. lasiéndra, Graham. Leaflets 7-10, oblanceolate, 3! long by 1! broad, 
obtuse and entire at apex; scapes 9/18! high, with a many-flowered 
umbel. Mexico. + Leaflets 3. 


++ Flowers yellow. 


. corniculata, Linn. Yrrrow W., Lapres’ Sorrer. 1° high, pu- 
bescent, with sharp, oppressed hairs ; stipules round or truncate, ciliate ; 
peduncles 2-6-flowered ; pods long, erect. Rare eastward, indigenous 
Mo. and S.W.; but 

Var. stricta, Sav., is extremely common ; stems erect, nearly smooth to 
very villous; leafy ; stipules 0. 

Var. roera is a purple-leaved form in cultivation. 

O. rectirva, Ell. Like the first variety of the preceding ; leaflets larger 
(3!-1}! broad), usually with a brownish margin ; flowers larger (6//-8! 
fong). Penn. to S, Ill. and S$. ; 

0. Ortgiési, Regel. Stems purplish-red, erect, 1° high, rather fleshy, 
becoming tough or woody below ; leaflets obovate, with 2-pointed lobes, 
the notch broad, olive-green above, purple beneath ; flowers small, in 
cymes on long axillary peduncles. Peru. 

0. Valdiviénsis, Barn. Stem smooth, 1° high, branching at base ; 
leaflets obcordate, the lobes very round ; petals deep yellow, with reddish 
veins, especially outside. Chile. 


+ ++ Flowers violet, purple, or rose-red. 


O. violacea, Linn. Viorer W. Leafstalks and slender scape from 
a scaly bulb, the flowers several in an umbel, middle-sized, violet. 2 
Common §., rarer N., in rocky or sandy soil. In common cultivation. 
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0. Bowiedna, Lodd. Whole plant finely pubescent ; leafstalks and few- 
flowered scapes 6/-10! high from a small bulb on a spindle-shaped root; 
broad obcordate leaflets almost 2! long; petals deep rose-color, 1’ long. 
Cape of Good Hope. 


6. PELARGONIUM, the GERANIUM, so-called, of house and sum- 
mer-garden culture. (Greek: stork, from the beak of the fruit, which 
is like that of Geranium.) 2f Natives of the Cape of Good Hope ; in 
cultivation so much modified that it is often difficult to distinguish the 
original species. .A synopsis of the chief groups is given. 


I. Ivy Geraniums. Stens trailing; leaves peltate and fleshy, the 5 lobes 
entire, generally smovth, with or without a darker zone. Now crossed 
with the neat for the sake of the larger flowers. 


P. peltatum, Ait. Ivy-ruavep P. Generally smooth, the leaf fixed 
towards the middle, with or without a darkish zone; flowers pink or 
varying to white. ; 


Il. Scartut, Horsnsuon, Fisn, Bepprne or Zonat Geranrums. Stems 
erect, obscurely lobed with large scallops or irregularly cut ; leaves round 
and crenate, and with a deep narrow sinus, often with a horseshoe-shaped 
dark zone, many forms (TRicoxors) with bronzy-golden or silver-edged 
or variegated leaves ; petals all of one color or varieyated (scarlet, pink, 
or varying to white) ; stems erect, shrubby, and succulent. 


P. zona/e, Willd. Horsesnon P. So called from the dark horseshoe 
mark or zone on the leaves, which, however, is not always present ; 
petals smoothish, narrowish. 

P. inquinans, Ait. Svaryine or Scarier P. In the unmixed state is 
soft-downy and clammy, the leaves without the zone; petals broadly 
obovate, originally intense scarlet.” 


Ill. Lapy Wasurneron GprRANIUMS; PELARGONIUMS; DECORATIVE, 
Suow or Fanoy P. of gardeners. Leaves usually moderately lobed, 
but sometimes rather deeply cut, mostly sharply toothed ; flowers very 
large (2' or more), usually decidedly irregular, the 2 upper petals larger 
and streaked or spotted; stem decidedly shrubby: 


* Leaves more or less hairy or pubescent. 


P. cucullatum, Ait. Cowtep P. Soft-hairy, the rounded kidney- 
shaped leaves cupped, soft-downy. 
P. corddtum, Ait. Hrart-LeaAveD P. Like the last or less hairy, with 
flat, ovate-heart-shaped leaves. ; 
_P. angulosum, Ait. Mapie-tuavep P. MHarsher-hairy; the leaves 
rigid, inclined to be lobed, truncate or even wedge-shaped at the base 
(scarcely ever heart-shaped), sharply toothed. 


* * Leaves smooth and pale or glaucous, rounded, palmately 5-7-cleft. 


P. grandiflorum, Willd. Great-rLowrrep P. Shrubby; peduncles 
bearing about 8 large flowers, with white petals 1}! long, the two upper 
larger and elegantly veined or variegated with pink or rose-color. 


IV. Rosz Grraniums. Leaves hairy, roundish, often rough, lobed or 
deeply pinnatifid (rarely only crenate), or in the last one palmately 3- 
parted, balsamic or strong-scented ; plants cult. chiefly for the fragrant 
foliage ; the small rather sparse flowers rose-colored or purple, petals 
often darker-veined. 


* Velvety or soft-hairy ; leaves moderately or not at all lobed. 


P. capitatum, Ait. Rosn-scentep P. Softly hairy, with the rose- 
scented leaves moderately lobed, the lobes short and broad; peduncle 
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POseye many sessile flowers in a head; petals rose-purple, barely 3! 
ong. ’ 

P. tomentosum, Jacq. PrerpermMint P. Densely soft-hairy; branches 
long and thickish ; leaves rather large, round-heart-shaped and with 5-7 
open lobes, velvety-hairy both sides ; flowers on long pedicels in panicled 
umbels, insignificant ; petals white, the 3 lower a little longer than the calyx. 

P. odoratissimum, Ait. Nurmsc-scenrep P, Branches slender and 
straggling, from a very shout, scaly stem or base; leaves rounded and 
crenate, soft-velvety, small ; Towers on short pedicels, very small; petals 
white, scarcely exceeding the calyx. 


x x Hairy, roughish, or occasionally downy ; leaves more or less pinnat- 
ifid or pinnately compound or the main lobes or divisions pinnatiyid. 


P. quercifolium, Ait. Oax-Leavep P. Shrubby, hairy, and glandular ; 
leaves deeply sinuate-pinnatifid, with wavy-toothed blunt lobes (the low- 
est ones largest, making a triangular-heart-shaped outline), often dark- 
colored along the middle, unpleasantly scented ; petals purple or pink, 
the two upper (1/ long) much longest. 

P. gravéolens, Ait. Heavy-scentep P. Shrubby and hairy like the 
last ; leaves palmately 5-7-lobed or parted, and the oblong lobes sinuate- 
pinnatifid ; petals shorter. 

P. rédula, Ait. Roucu P. Shrubby, rough and hairy above with 
short bristles ; the balsamic or mint-scented leaves palmately parted and 
the divisions pinnately parted or again cut into narrow linear lobes, with 
revolute margins; peduncles short, bearing few small flowers; petals 
-rose-color, striped or veined with pink or purple. 

P. filgidum, Ait. Brituranr P.  Shrubby and succulent-stemmed, 
downy ; leaves mostly 3-parted, with the lateral divisions wedge-shaped 
and 3-lobed, the middle one oblong and cut-pinnatifid; calyx broad in 
the throat ; petals obovate, scarlet, often with dark lines, }' long. 

P. triste, Ait. Sap of Nicut-scentep P. Stem succulent and very 
short from a tuberous rootstock, or none ; leaves pinnately decompound, 
hairy ; petals dull brownish-yellow with darker spots, sweet-scented at 
night. 

P. exstipuldtum, Ait. Pennyroyau P. Low, rather shrubby ; leaves 
(with no stipules) with the sweet scent of Pennyroyal or Bergamot, 4! 
wide, the 3 palmate lobes wedge-shaped and cut-toothed ; flowers small 
and insignificant, white. 


7. TROPZIOLUM, NASTURTIUM or INDIAN CRESS. (Greek: 
a trophy, the foliage of the common sort likened to a group of shields.) 
Cult. from South America, chiefly Peru, for ornament, and the pickled 
fruits used as a substitute for capers, having a similar flavor and pun- 
gency ; flowers all summer, showy. @ 

« Leaves obscurely, if at all, lobed. 


T. majus, Linn. Common N. Climbing high, also low and scarcely 
climbing variety ; leaves roundish and about 6-angled, peltate towards the 
middle ; spur straight, attenuate, petals much longer than calyx, all shades 
of yellow and red, from cream-white to nearly black, pointless, entire or a 
little jagged at the end, and the 3 lower and longer-clawed ones fringed at 
the base ; also a full double variety. ; / i 

T. minus, Linn. Smarter N. Smaller ; petals with a bristle-like 
point. Much less common than the preceding, but mixed with it. ; 

T. Lobbidnum, Veitch. Pilose all over except the petals and upper side 
of the leaves; leaves obscurely lobed, the lobes mucronulate ; spur 
straight, thickish, three lower petals long-clawed, deeply toothed, fringed 
at base ; shades of red chiefly, to nearly black. Colombia. 
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x * Leaves 5-7-lobed or parted. 


T. peregrinum, Willd. Canary Brrp FLower. Climbing high ; lobes. 
of the leaves mucronate and cut; spur hooked or curved; petals light 
yellow, the 2 upper cut into slender lobes, the 8 lower small and 
fringed. 


8. IMPATIENS, TOUCH-ME-NOT, JEWELWEED, BALSAM. 
(Name from the sudden bursting of the Pod when touched.) 


* Native, in low places. @ 


I. pallida, Nutt. Paue T. 1°-4° high, branched; leaves alternate, 
oval; flowers panicled, pale yellow dotted with brownish-red (rarely 
spotless), the sac broader than long and tipped with a short, incurved 
spur. Wet ground and moist shady places, commonest N. 

IL. filva, Nutt. Sprorrep T. Has smaller orange-colored flowers 
spotted with reddish-brown, sac longer than, broad and tapering into a 
strongly inflexed spur (spots and spur rarely wanting). Common, espe- 
cially’ S. * * Garden species. 

1. BalsGmina, Linn. Garprn Barsam, from India. Low, with crowded 
lanceolate leaves, the lower opposite, a cluster of large and showy short- 
spurred flowers in their axils, on short stalks, of very various shades 
(from white to red and purple) ; the finer sorts full double. @ 

!. Sulténi, Hook. Erect, leaves acuminate at both ends, serrate with 
a bristle at each tooth ; flowers solitary or 2-3 together, on slender axil- 
lary peduncles ; petals scarlet, quite flat, the lateral ones cleft to the base, 
the lobes somewhat larger than the third; blade of spurred sepal not 
half the length of petals, spur long, slender, up-curved. Zanzibar. Cult. 
in greenhouses. 2/ 


XXVI. RUTACEH, RUE FAMILY. 


Known by the transparent dots or glands resembling punc- 
tures (wanting in No. 4) in the simple or compound leaves, 
containing a pungent or acrid bitter-aromatic volatile oil; and 
stamens only as many or twice as. many as the sepals (or in 
Orange and Lemon more numerous), inserted on the base of 
a receptacle (or a glandular disk surrounding it) which some- 
times elevates more or less the single compound pistil or the 
2-5 more or less separate carpels. Leaves either opposite or 
alternate, in ours mostly alternate, without stipules. Flowers 
only in No, 2 irregular. Many species are medicinal. 


§ 1. Perennial, strong-scented, hardy (exotic) herbs; flowers perfect; stamens 8 or 
10; ovary 4-5-lobed, 4-5-celled ; seeds several. 


RUTA. Sepals and petals 4 or 5, short, the latter roundish and arching. Stamens twice 
as many as the petals. Style 1. Pod globular and many-seeded. Leaves decompound. 

2, DICTAMNUS. Sepals and petals 5; the latter long and lanceolate, on short claws, the 
lower one declining, the others ascending. Stamens 10; the long filaments declining 

and curved, partly glandular. Styles 5, nearly separate. Ovary a little elevated, 
deeply 5-lobed, in fruit becoming 5 flattened, rough-glandular, 2-8-seeded pods, each 


splitting when ripe into 2 valves, which divide into an outer and an inner layer. 
Leaves pinnate. 


Ii 


RUE FAMILY. 99 


$2. Shrubs or trees, hardy, with polygamous, diccious, or sometimes perfect, small 
(greenish or whitish) flowers ; stamens 4-6, as many as the petals; seeds single 


or in pairs, * Leaves compound, deciduous. 


XANTHOXYLUM. Flowers diccious. Pistils 25; their styles slightly cohering; the 
ovaries separate, ripening into rather fleshy at length dry and 2-valved little pods. 
Seed black, smooth, and shining. Prickly trees or shrubs ; leaves pinnate ; these and 
the bark and pods yery pungent and aromatic. 

4, PHELLODENDRON, Flowers diecious, greenish, inconspicuous; stamens 5-6; ovary 
5-lobed, rudimentary. Drupes berry-like, black, the size of a pea, with 5 stones, in _ 
flat corymbs, hanging all winter. Leaves opposite, leaflets oblong-lanceolate, long- 
acuminate, serrulate, not pellucid-punctate. 

PTELEA. Flowers polygamous. Pistil a 2-celled ovary tipped witha short style, form- 
ing a2-celled, 2-seeded, and rounded wing-fruit or samara, in shape like that of the Elm. 
Not prickly ; leaflets 3. z 


x « Leaves simple and entire, evergreen. 


. SKIMMIA. Flowers polygamous or perfect. Ovary 2-5-celled, with a single ovule from 
the top of each cell, in fruit becoming # red berry or drupe. 


tS 


x 


a 


§ 8. Shrubs or trees, exotic (only one hardy), with sweet-scented foliage and conspicuous, 
white, fragrant and perfect flowers. 


7. CITRUS. Petals 4-8, usually 5, thickish. Filaments irregularly united more or less. 
Ovary many-celled, encircled at the base by.a conspicuous disk (Lessons, p. 113, 
Fig. 363), in fruit becoming a many-seeded, large berry with a thick rind. Branches 
usually spiny. Leaves evergreen, compound or apparently simple, but with a 
joint between the blade and the (commonly winged or margined) petiole, showing 
that the leaf is a compound one reduced to the end-leaflet. Flowers white, very 
fragrant, rather showy. 

8, ANGLE. Stamens fewer, and all distinct and free. Parts of the flower in 8’s or 5’s. 
Leaves trifoliate. 


1. RUTA, RUE. (The ancient name.) Natives of the Old World. 


R. gravéo/ens, Linn. Common Ruxr. A bushy herb, woody or almost 
shrubby at the base; leaflets small, bluish-green and strongly dotted, 
oblong or obovate, the terminal one broader and notched at the end, 
corymbs of greenish-yellow flowers produced all summer; the earliest 
blossom has the parts in 5’s, the rest in 4’s. Plant very acrid, sometimes 
even blistering the skin. Cult. in country gardens. 


2. DICTAMNUS, FRAXINELLA, GAS PLANT. (Ancient Greek 
name. ) 


D. Globus, Linn. (or D. Fraxinirya.) Herb with an almost woody base, 
viscid-glandular, and with a strong aromatic scent; the leaves likened to 
those of Ash on a smaller scale (whence one of the common names) of 
9-13 ovate and serrate leaflets; the large flowers in a terminal raceme, in 
summer, in one variety pale purple with redder veins, another white. 


S. Eu. 


3. XANTHOXYLUM, PRICKLY ASH. (Greek : yellow wood.) 


X. Americanum, Mill. Norruern P., or ToorHacnr TREE. Leaves 
downy when young, of 9-11 ovate or oblong leaflets ; the greenish flowers 
in axillary clusters, in spring, preceding the leaves, the sepals wanting ; 
pistils 3-5 with slender styles; pods about the size and shape of pepper- 
corns, lemon-scented, raised from the receptacle on thickish stalks. 
Rocky woods and banks, N. , 

X. Clava-Hérculis, Linn. Sournumrn P. A small tree, the bark with 
warty and the leafstalks with very slender prickles, smooth, with 7-9 
ovate or lance-ovate leaflets, and whitish flowers in a terminal cyme, in 
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early summer, later than the leaves, petals and sepals both present, 8 or 2 
short-styled pistils ; pods not stalked. Sandy coast 8. ; 


4. PHELLODENDRON, CORK TREE. (Greek: cork tree.) 


P. Amurénse, Rupr. A spreading, hardy tree with ash-gray, deeply 
furrowed corky bark, the inner bark lemon-yellow ; leaflets 2-6 pairs ; 
general aspect of Ailanthus. Azur region. 


5. PTELEA, HOP TREE. (The ancient Greek name for the Elm, 
from the resemblance in the winged fruit.) 


P. trifoliata, Linn. Turer-neavep H. A tall shrub, with ovate 
pointed leaflets, and a terminal cyme of small, greenish-white, unpleasantly 
scented flowers, in early summer ; the orbicular winged fruit bitter. Rocky 
woods from L. L. to Minn. and 8. Also planted, as vars., with variegated 
or yellow leaves. 


6. SKIMMIA. (Japanese: skimmi, the local name of the first-known 
species.) Not fully hardy in the Northern States. 


S. Fortanei, Masters. (S.Japonica of gardens.) A low, quite hardy shrub, 
smooth, with oblong and entire, dark green, evergreen leaves, crowded on 
the end of the branches, which in spring are terminated with a close panicle 
or cluster of small and white sweet-scented, perfect flowers, of no beauty, 
but followed by dull crimson, obovoid berries which last over winter. China. 

S. Japonica, Thunb. (S. oprAra and S. rrAcrans of gardens). Taller ; 
flowers polygamous; leaves pale yellowish-green; berries bright red, 
truncate or depressed, but rarely produced. Japan. 


7. CITRUS, CITRON, ORANGE, LEMON, etc. (Ancient name for 
citron.) Small trees, native to eastern Asia, grown in conservatories 
in the north for ornament, and in Florida and California extensively 
planted for fruit. (Lessons, Fig. 363.) 


* Lemons, Etc. Glabrous. Flowers (and young shoots) usually tinged 
with red; fruit mostly elongated and rough, with a nipple or projection 
at the tip, the rind closely adherent to the flesh, which is usually acid. 


C. Médica, Linn. Crrron. Leaves oblong or oval, acute, the petiole short, 
winged or not; fruit large, the rind very aromatic and covered with humps; 
the juice not abundant nor very acid. Named for the country Media. 

Var. Limon, Linn. Lemon. Petiole narrowly winged ; fruit distinctly 
elongated, the rind not lumpy, with an abundant and acid juice. 

Var. dcris, Martyn. Sour Lime. Flowers smaller; fruit small, vari- 
able in shape, the juice very acid. 


* * Orances. Glabrous. Flowers white ; fruit mostly roundish, without a 
nipple, the skin much thinner and smoother, and separating from the 
Slesh, which is usually sweetish. 


C. Aurdntium, Linn. Orancr. Tree, with ovate, large leaves, and 
petiole either winged or naked; fruit globose, usually 3'—4! in diameter, 
golden-yellow, with a sweet edible flesh. China. 

Var. vulgaris, Wight & Arn. Buirrrr or Srvittp Oranen. Petiole 
usually broadly winged; fruit small, with a thin roughish rind and bitter 
pulp. Run wild in Florida and other parts of the world; a deteriorated 
form of the Orange. 

C. nobilis, Lour. Manpartn, TANGERINE, Kip-GLOVE ORANGE, OoNn- 
sHivu. ‘Tree small or bushy and much spreading; leaves smaller and 
narrower, the petioles not winged; fruit small, flattened, the very thin 
golden-russet rind parting readily from the loosely cohering, dryish, and 
sweet carpels. Hardier than the Orange. Japan and China, 
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# * x SHappock. Young growth pubescent. Flowers white; fruit very 
large, often borne in clusters, roundish, with a smooth rind and nv 
nipple; the flesh acid and very juicy. 


C. Decumana, Lour. SuHappocKk, Pome o, Grape Fruit. Leaves very 
large and broad, often emarginate, pubescent beneath ; petioles much 
winged ; fruit pale with distinct bitterish acid vesicles. Polynesia. 

8. ZIGLE. (Name of one of the Hesperides.) 


#E. sepidria, DC. (or Crrrus triroriAra). A shrub with strong 
thorns, 3 elliptic-crenulate leaflets, solitary flowers in the axils of the 
thorns, and a light yellow, many-seeded, austere fruit, 1/ in diameter. 
Hardy in protected places as far N. as Washington. Grown for orna- 
ment, hedges, and as a stock upon which to dwarf oranges. Japan. - 


XXVII. SIMARUBACEA, QUASSIA FAMILY. 


May be regarded as Rutaceze without transparent dots in 
the leaves. (Phellodendron may be sought here. See the last 
family.) Here represented by a single tree, the 


‘1. AILANTHUS, CHINESE SUMACH or TREE OF HEAVEN. 


(Ailanto, a native name.) Flowers polygamous, small, greenish, in 
terminal branched panicles, with 5 short sepals and 5 petals, 10 stamens 
in the sterile flowers, and few or none in the fertile flowers; the latter 
with 2-5 ovaries (their styles lateral, united, or soon separate), which 
in fruit become linear-oblong, thin, and membranaceous, veiny samaras 
or keys, 1-seeded in the middle. 
A. glandulésus, Desf., the only species known here, from China, is a 
common shade tree, tall, of rapid growth, with hard wood, very long pin- 


nate leaves, and many obliquely lanceolate, entire, or sparingly sinuate 
leaflets ; flowers in early summer, the staminate ill-scented. 


XXVIII, MELIACEZ, MELIA FAMILY. 


Trees, chiefly with pinnately compound dotless leaves, sta- 
mens twice as many as the petals and united up to or beyond 
the anthers into a tube, and a several-celled ovary with a single 
style; almost all tropical. 


1. MELIA. (Old Greek name of the Ash, transferred to a widely dif- 
ferent tree.) Calyx 5-6-parted ; petals 5 or 6, linear-spatulate ; fila- 
ments united into a cylindrical tube with a 10-12-cleft mouth, inclosing 
as many anthers; fruit a globose berry-like drupe, with a bony 5-celled 
stone, and a single seed in each cell. Flowers in large compound 
panicles. 


M. Azédarach, Linn. Prue or Inpia or CHINA Tree. <A favorite 
shade tree at the S., 30°-40° high ; leaves twice pinnate, smooth ; leaflets 
ovate and pointed-toothed, of a deep green color ; flowers numerous, fra- 
grant, lilac-colored in spring, succeeded by the yellowish fruit. 
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XXIX. ILICINEH, HOLLY FAMILY. 


Trees or shrubs, with leaves alternate, simple; stipules 
small, usually falling early; small, mostly polygamous, or 
dicecious, axillary flowers, having divisions of the free calyx, 
petals (these almost or quite distinct), stamens (alternate 
with petals), and cells of the ovary of the same number (4-8 
or even 9), and fruit berry-like, containing 4-8 single-seeded 
little stones. Ovule solitary, hanging from the top of each 
cell. Sessile stigmas 4-8, or united into one. Flowers white. 


1. ILEX. Parts of the flower 4-6, Petals or corolla-lobes oval or obovate. Sterile flowers 
clustered in the axils; fertile, often solitary. Flowers early summer}; fruit autumn. 

2. NEMOPANTHES. Parts of the flower 4or5. Petals linear. Calyx-teeth minute or 
obsolete. Flowers solitary on long, slender, axillary peduncles. 


1, ILEX, HOLLY. (Ancient Latin name of the Holly Oak.) 


§ 1. True Ho.Liy, with thick and rigid evergreen leaves, red ‘berries, and 
parts of the flowers in fours, rarely some in fives or sixes. 


* Leaves spiny-toothed. 


/. Aquifolium, Linn. Europran Ho tty, is occasionally planted, but 
not hardy N.; tree with very glossy and wavy, spiny leaves; umbellate 
clusters of many flowers followed by many varieties in form and variega- 
tion of leaves and color of berries, in cultivation. Bright red berries. 

I. opaca, Ait. American H. Tree 20°-40° high, smooth, with gray 
bark, oval leaves, wavy-margined and spiny-toothed ; flowers one to few 
in a cluster, berries dull red. Low grounds from Maine and Ind. S. 
Also cult. - 
* * Leaves not spiny. 

I. Cassine, Linn. Cassena, Yaupon. Shrub on the sandy coast S., 
with oblong or lance-ovate, crenate leaves only 1/ long, and flowers in ses- 
sile clusters. Leaves used for Yaupon tea. 

I. Dahdon, Walt. Danoon H. Shrub or small tree, of low pine 
barrens from E. Va. S., a little downy, with obovate or oblong-linear, 
short-petioled leaves sparingly toothed above the middle ; or, var. myrti- 
folia, with narrower leaves barely 1! long and mostly entire. 


§ 2. Prinorpes. Parts of the flower 4, 5, rarely 6; nutlets striate on the 
back ; shrubs with deciduous, mostly thin leaves ; drupes red or purple. 


I. decidua, Walt. Leaves wedge-oblong or lance-obovate, obtusely 
serrate, downy on the midrib beneath, when old, glossy above ; calyx-lobes 
acute. Wet grounds S. and W. 

I. monticola, Gray. Leaves ovate or lance-oblong, 3/5! long, acumi- 
nate, thin, smooth, sharply serrate ; fertile peduncles very short. N. Vine 
S. in the mountains. 

I. méllis, Gray. Like the last, but leaves, softy-downy beneath ; pedicels 
and calyx downy. Shady grounds along the Alleghanies from Penn. S. 


§ 3. Prixos. Parts of the blossom 6 (or sometimes 5-9) in the fertile, 


4-6 in the sterile flowers ; nutlets of the berry smooth and even ; shrubs. 


* Leaves deciduous; flower-clusters sessile (or fertile flowers solitary) ; 
Sruit bright red. 


I. verticillata, Gray. Commoy Winter Berry, Brack ALDER. Leaves 
(14/-2’ long) obovate or wedge-lanceolate serrate, acute or pointed at 
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both ends, downy on the veins beneath ; flowers very short-peduncled 
mostly clustered, very bright scarlet-red berries ripening late in autumn. 
There is nothing whorled in the leaves or flowers, so that the name is 
rather misleading. Common in low grounds. 

I. levigata, Gray. Smoorn W. Leaves mostly smooth, lanceolate or 
oblong-lanceolate, minutely serrate, glossy above, long-peduncled sterile 
Soe ene larger, less bright berries ripening earlier. Wet grounds 

e. to Va. 


x « Leaves thickish, evergreen, glossy above, often blackish-dotted beneath; 
Fruit btack. } 


I. glabra, Gray. Ink Berry. 2°-4° high; leaves wedge-oblong, few- 
toothed near the apex; flowers several on the sterile, solitary on the 
fertile peduncles. Along sandy coasts from Mass. 8. 


2. NEMOPANTHES. (Greek: flower stalk, a thread.) 


N. fascicularis, Raf. Mounrarn Hotty. A much-branched shrub ; 
leaves alternate, oblong, deciduous, nearly or quite entire, smooth. Cold 
damp woods Me. to Va. and Ind. N. W. 


XXX. CELASTRACEA, STAFF TREE FAMILY. 


Shrubs, sometimes twining, with simple leaves, minute and 
deciduous stipules or none, and small flowers with sepals and 
petals both imbricated in the bud, and stamens of the number 
of the latter, alternate with them, and inserted on a disk 
which fills the bottom of the calyx and often covers the 2-5- 
celled, few-ovuled ovary; the seeds usually furnished with or 


inclosed in a fleshy or pulpy aril. 


41. CELASTRUS. Flowers polygamous or diecious, Petals and stamens 5, on the edge of 
aconcave disk which lines the bottom of the calyx. Filaments and style rather 
slender. Pod globular, berry-like, but dry, orange ; aril scarlet. Leaves alternate; a 
woody twiner. 

2. EUONYMUS. Flowers perfect, flat; the calyx-lobes and petals (4 or 5) widely spread- 
ing. Stamens mostly with short filaments or almost sessile anthers, borne on the 
surface of a flat disk which more or less conceals or covers the ovary. Pod 3-5-lobed, 
generally bright-colored. Leaves opposite ; branchlets 4-sided. Shrubs not twining, 
with dull-colored inconspicuous flowers, in small cymes on axillary peduncles, pro- 
duced inearly summer ; the pods in autumn ornamental, especially when they open 
and display the seeds enveloped in their scarlet, pulpy aril. 


1. CELASTRUS, STAFF TREE. (Old Greek name for some ever- 
green, which this plant is not. ) 


C. scdndens, Linn. Criimpinc BITTERSWEET; Waxwork. Smooth, 
with thin ovate-oblong and pointed, finely serrate leaves, racemes of 
greenish white flowers (in early summer) terminating the branches, the 
petals serrate or crenate-toothed, wild in low grounds, and planted for the 
showy, autumnal fruit. : 

C.*articuldatus, Thunb., a Japanese species, with conspicuously warty 
branches, obovate or oval crenate leaves, and short peduncled axillary 
flowers, is hardy, and oécasionally planted, but inferior to the native 
species. The fruit hangs long after the leaves have fallen. 
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2. ‘EUONYMUS, SPINDLE TREE, BURNING BUSH, STRAW- 


BERRY TREE. (Greek: of good repute.) 
* Leaves deciduous, ovate. 
+ Branches not winged. 
++ Native species ; anthers nearly or quite sessile.” 


E. atropurptreus, Jacq. Burnine Busy or SprinDLEe TREE. Tall shrub, 
wild from New York W. and §8., and commonly planted ; with short, 
small buds and oval or oblong, petioled, sharply serrate leaves; flowers 
with rounded, dark, dull-purple petals (generally 4), and smooth, deeply 
4-lobed, red fruit, hanging on slender peduncles. 

BE. Americanus, Linn. Amerrican Srrawperry Busx. Low shrub, 
wild from New York W, and §., and sometimes cult.; with thickish 
ovate or lance-ovate, almost sessile leaves, usually 5 greenish-purple 
rounded petals, and rough-warty, somewhat 3-lobed fruit, crimson when 
ripe. ‘Var. obovatus, with thinner and dull obovate or oblong leaves, 
has long and spreading or trailing and rooting branches. 


++ ++ Hzotic; anthers raised on evident filaments. 


E. Europeus, Linn. Evrorean Sprnpie TREE, Occasionally planted, 
but inferior to the foregoing; a rather low shrub, with lance-ovate or 
oblong, short-petioled leaves, about 3-flowered peduncles, 4 greenish 
oblong petals, and a smooth, 4-lobed red fruit, the aril orange-color. Eu. 

E. fatifolius, Bauh. Has long, pointed, large buds, many-flowered 
peduncles, whitish flowers and red-ariled fruit. Eu. 


+ + Branches strongly winged. 


E. Thunbergianus, Blume. (In cult. as EB. avArus.) Smooth branches 
with 4 corky wings (these rarely wanting) ; leaves elliptic, acuminate ; 
peduncles 1-3-flowered, capillary; capsule 4-parted, smooth. Japan. 


* « Leaves deciduous or nearly so ; linear. 


£. ndnus, Bieb. 2°-3° high; leaves coriaceous, linear (1’-2' long), 
on the young shoots alternate or apparently whorled, margin revolute ; 
pod pink ; aril orange, covering only half theseed. Caucasus. Hardy N. 


* * x Leaves evergreen, ovate or oblong. 


E. Jap6nicus, Thunb. Japan S. Planted S. under the name of Cur 
NESE Box, there hardy, but tender N.; leaves obovate, shining and bright 
green, also forms with white or yellowish variegation ; peduncles several- 
flowered ; petals 4, obovate, whitish ; pods smooth, globular. 

Var. radicans, climbing by rootlets, leaves varying from oval and very 


short-petiolate to ovate or elliptic and distinctly petiolate. Hardy N. to 
Mass. 


XXXI. RHAMNACEA, BUCKTHORN FAMILY. 


Shrubs or trees, of bitterish and astringent properties, with 
simple, chiefly alternate leaves, and small flowers; well marked 
by the stamens of the number of the valvate sepals (4 or 5) and 
alternate with them, ie. opposite the petals, inserted on a disk 
which lines the calyx-tube and often unites it with the base of the 
ovary, this having a single, erect ovule in each of the (2-5) cells. 
Branches often thorny; stipules minute or none; flowers often 
apetalous or polygamous. Petal commonly hooded or invo- 
lute arqund the stamen before it. (Lessons, Figs. 364, 365.) 


va + 
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» Calyx free from the ovary. 

. BERCHEMIA. Twining climbers, with alternate, straight-veined leaves. Petals 5, 
without claws, rather longer than the stamens. Disk thick, nearly filling the bottom 
of the calyx. Ovary 2-celled, becoming a 2-celled, small stone-fruit. 

SAGERETIA. Trailing shrubs, with opposite, persistent leaves. Petals 5, minute. 
Ovary 3-celled, becoming a 3-seeded stone-fruit. 

. RHAMNUS. Erect shrubs or trees. Petals 4 or 5 or 0, notched, with short claws. 
Stamens short. Ovary 2-4-celled, becoming a black, berry-like fruit, containing 2-4 
cartilaginous seed-like nutlets. Flowers greenish, axillary, mostly in small clusters, 
in early summer. Berry-like fruit mawkish. i 

x x Calyx with the disk coherent with the base of the ovary and fruit. 

CEANOTHUS. Erect or depressed shrubs or undershrubs. Petals 5, hood-shaped, 
spreading, their claws and the filaments slender, Ovary 3-celled, when ripe becom- 
ing a cartilaginous or crustaceous 3-seeded pod. Flowers in little umbels or fascicles, 
usually clustered in dense bunches or panicles, handsome, the calyx and even the 
pedicels colored like the petals and stamens. Ours are low undershrubs, with white 
flowers. 


al. BERCHEMIA, SUPPLE-JACK. (Probably named for some 
person. ) 


B. volubilis, DC. Climbing on high trees, smooth, with very tough and 
lithe stems (whence the popular name) ; leaves small, oblong-ovate and 
simply parallel-veined ; flowers greenish white, in small panicles termin- 
ating the branchlets, in early summer; drupe purple. Common in low 
grounds 8. 
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2. SAGERETIA. (Named for Sageret, an able French agriculturist.) 


S. Michatxii, Brongn. Stems vine-like and many feet long, trailing 
in the sands along the coast from N. ©., South ; leaves an inch long and 
nearly sessile, finely serrate, shining ; spikes of flowers slender and inter- 
rupted, clustered; drupe dark purple. 


3. RHAMNUS. BUCKTHORN. (The ancient name.) 


* Flowers usually diecious ; nutlets and seeds deeply grooved on the back; 
winter buds scaly. 


+ Flowers with petals, the parts in fours ; leaves minutely serrate. 


R. cathartica, Linn. Common Buckrnorn. Cult. from Eu., for 
hedges, run wild in a few places; forms a small tree, with thorny branch- 
lets, ovate or oblong leaves, and 3-4-seeded fruit. 

R. lanceolata, Pursh. Narrow-Lteavep B. Wild from Penn. Ss. and 
W.; shrub not thorny, with lanceolate or oblong leaves and 2-seeded fruit. 


«+ + Flowers without petals; stamens and lobes of the calyx 5. 


R. alnifdlia, L’Her. Atper-reavep B. Wild in cold swamps N.; a 
low shrub, with oval, acute, serrate leaves, and 3-seeded, berry-like fruit. 


« * Flowers perfect; nutlets and seeds not furrowed ; winter buds naked. 


R. Caroliniana, Walt. Inptan Crerry. A thornless shrub or low 
tree, with oblong and almost entire, rather large leaves ; flowers solitary 
or in smalt clusters in the axils, in early summer on peduncles shorter 
than the petioles; the 3-seeded fruit at first crimson, finally black. Wild 
in wet grounds, from N. J. and Ky. S. 

R. Purshiana, DC. From the N. W. coast, with peduncles much 
longer than the petioles of the serrulate leaves, and, R. Frangula, Linn., 
from Eu., with the flower clusters sessile and leaves entire, are occasion- 


ally planted. 
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4. CEANOTHUS. (An ancient name of unknown meaning.) 


-C. Americanus, Linn. New Jersey Tra or Reproor. 1°-2° high, 
from a dark red root ; leaves ovate or oblong-ovate, finely serrate, downy 
beneath, 3-ribbed and veiny, deciduous (once used as a substitute for 
tea) ; flowers crowded in a dense, slender-peduncled cluster, in summer. 
Wild in dry grounds. 

_C. ovatus, Desf. Lower than the preceding and nearly smooth ; 
leaves smaller, narrow-oval, or lance-oblong ; flowers on a short peduncle 
in spring. Wild on rocks N., from Vermont to Minn., rare E. } 

C. microphyllus, Michx. Smari-Leavep C. Low and spreading, 
much branched ; leaves evergreen, very small, obovate, 3 ribbed ; flower- 
“clusters small and simple in spring. Dry barrens 8. 


XXXII. VITACEH, VINE FAMILY. 


Woody plants, climbing by tendrils, with watery and often 
acid juice, alternate leaves, deciduous stipules, and small 
greenish flowers in a cyme or thyrsus; with a minutely 4-5- 
toothed or almost obsolete calyx; petals valvate in the bud 
and very deciduous; the stamens as many as the petals and 
opposite them; a 2-celled ovary with a pair of ovules rising 
from the base of each cell, becoming a berry containing 1-4 
bony seeds. Tendrils and flower-clusters opposite the leaves. 


« Climbing by naked-tipped tendrils ; ovary surrounded by a nectar-secreting disk. 


1. VITIS. Petals and stamens 5, the former lightly cohering at the top and thrown off 
without expanding ; the base of the very short and truncate calyx filled with the disk, 
which rises into 5 thick lobes or glands between the stamens; leaves simple, rounded, 
and heart-shaped, usually 3-5-lobed. Fruit a pulpy berry. 

2. CISSUS. Flowers in an ovate panicle. Petals and stamens 4 or 5, the former opening 
regularly ; disk thick and broad, 4-5-lobed ; flowers mostly perfect ; berries not larger 
than peas, notedible. Tendrils in ours among the flowers, which are panicled or cymose. 

* x Climbing by the adhesion of the dilated tips of tendrils (Lessons, p. 41, Figs. 93, 

‘ 94); disk'0. 
8. AMPELOPSIS. Corolla expauding. Petals thick. Flowers eymose. 


1. VITIS, GRAPEVINE. (Classical Latin name.) Flowers in late 
ape: § 1. Bark loose, shreddy ; tendrils forked ; nodes solid. 
* A tendril (or inflorescence) opposite every leaf. 


V. Labrtisca, Linn. Norruprn Fox Grarn, ete., furnishing most of the 
American table and wine grapes; leaves and young shoots very cottony, 
even the adult leaves retaining the cottony wool underneath, the lobes 
separated by roundish sinuses ; fruit large, with a tough musky pulp when 
wild, dark purple, or amber-color in compact clusters. Common in moist 
grounds N.and E. The original of the Concorp, HartrorpD,‘and many 
others. : 

* « Tendrils intermittent (none opposite each third leaf). 
+ Leaves pubescent and floccose, especially beneath when young. 


V. estivalis, Michx. Summer Grape. Branches terete ; leaves 
green above, and with loose, cobwebby, rusty down underneath, the lobes 
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with roundish open sinuses; clusters slender; fruit smaller and earlier 
than in the foregoing, black with.a bloom, pleasant. Common from Va., 
S. Original of the HerBemont, Norton’s Virernia, and others. 

V. bicolor, Le Conte, represents the last in the N., has very glaucous 
wood, thin leaves, glaucous-blue and only thinly pubescent below, and 
late, austere, very small fruits. i 

V. cinérea, Engelm. Downy Grarr. Branches angular, pubescence 
grayish or whitish and persistent ; leaves entire or slightly 3-lobed on 
very long stalks; berries small, black, without bloom in long-stalked 
clusters. Ill. W. and S. 


+ + Leaves glabrous and mostly shining, or short-hairy beneath, cut-lobed 
or undivided. 


++ Flowers more or less polygamous (some plants inclined to produce only 
staminate flowers), exhaling a fragrance like that of Miynonette ; 
native species. 


V.cordifdlia, Michx. Frost orCuickenG. Leaves thin, heart-shaped, 
with a deep acute sinus, little lobed, but coarsely and sharply toothed ; 
stipules small; clusters loose; fruit small, bluish, or black with a bloom, 
very sour, ripe after frosts. Common on banks of streams. 

VV. riparia, Michx. (or V. vurpina). River G. Leaves usually 3- 
lobed, sinus broad, rounded, or truncate; stipules large (2//-3!') ; fruit 
4/5! diameter, acid, often juicy, ripening July to Sept. Stream banks 
N. and W. Original, in part, of CLinron and others. 

V. rupéstris, Scheele. Sanp G., Sucar G. Low and bushy, often 
without tendrils; leaves broadly cordate or kidney-shaped, not acumi- 
nate, usually not lobed, but coarsely toothed; berries small in small 
bunches, sweet; ripe Aug. Wis. to Tenn. and Tex. 


++ ++ Flowers all perfect, somewhat fragrant ; exotic. 


VY. vinifera, Linn. Evropran Grape. Leaves circular and usually 
green and shining, thin, the teeth deep and sharp or rounded, when 
young 5-7-lobed. Cult. from immemorial time ; from the East, furnish- 
ing the principal grapes of our greenhouses. 


§ 2. Bark of stem close and smooth, pale; pith continuous through the 
nodes; tendrils simple, intermittent. 


V. rotundifdlia, Michx. Muscapinz, Buriace, or Soutsern Fox 
Grapr. Leaves rather small, round, seldom slightly lobed, glossy, and 
mostly smooth both sides, margin coarsely toothed ; clusters small; fruit 
4/_3/ diameter, purple, thick-skinned, ripe in early autumn ; original of 
the Scurppprnone Grape. River banks from Md. and Ky. and Kans., S. 


2. CISSUS. (Greek: Ivy.) Species often referred to Vitis. 
x Wild species S. and W., smooth, usually with 5 stamens and petals. 


C. Ampelépsis, Pers. A species with simple leaves like those of a true 
Grape, heart-shaped or ovate, pointed, coarsely toothed, but not lobed ; 
flower-clusters, small and loose ; style slender. 

C. stans, Pers. A bushy or low-climbing plant, with few tendrils, and 
decompound leaves, the small leaflets cut-toothed. 


' 
% * Exotic species, usually with 4 stamens and petals. 


C. discolor, Blume. Leaves lance-oblong, with a heart-shaped base, 
crimson underneath, velvety lustrous and dark-green, shaded with purple 
or violet, or often mottled with white; on the upper surface the shoots 
reddish, Java; cult. in hothouses for its splendid foliage. 
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3. AMPELOPSIS. (Greek: like the vine.) (Lessons, Figs. 93, 94.) 
Flowers much like Vitis. 


A. quinquefolia, Michx. Vuirernta Creeper, Woopsine. In all low 
grounds, climbing extensively, sometimes by rootlets as well as by the 
tendrils; leaflets 5, digitate, lance-oblong, cut-toothed, changing to crim- 
son in autumn; flowers cymose in summer ; berries small, black or bluish. 
One form does not cling well. 

A. tricuspidata, Sieb. & Zuce. (or A. Viitcnm). Japan Ivy, Boston 
Ivy. Branching profusely and adhering tenaciously by much-branched 
tendrils; leaves very variable, roundish-ovate and crenate-serrate, or 
cordate, 3-lobed or even 3-foliolate, shining, thickish, finely colored in 
autumn; cymes much shorter than petioles, inconspicuous. Japan. A 
handsome hardy climber for covering walls, 

A. heterophylla, Sieb. & Zuce. (or Viris uETEROPHYLLA). Has the 
small thin leaves variously 3-5-lobed, often blotched or variegated, slender 
soft canes, and small, porcelain-blue berries’ Hardy N. China and Japan. 
Does not cling. 


XXXIII. SAPINDACEH, SOAPBERRY FAMILY. 


Trees, shrubs, or one or two herbaceous climbers, mostly 
with compound or lobed leaves, and unsymmetrical flowers, 
the stamens sometimes twice as many as the petals or lobes 
of the calyx, but commonly rather fewer, when of equal num- 
ber alternate with the petals; these imbricated in the bud, 
inserted on adisk in the bottom of the calyx and often coherent 
with it; ovary 2-8-celled, sometimes 2-3-lobed, with 1-3 (or 
in Staphylea several) ovules in each cell. A large and diverse 
order. 


I. SOAPBERRY SUBFAMILY. Flowers often polyg- 
amous or dicecious, mostly irregular or unsymmetrical, the 
embryo coiled or curved, without albumen. No stipules. 


x Leaves alternate, twice ternaite and cut-toothed. Pod bladdery-inflated. 


1. CARDIOSPERMUM. Herbs, climbing by hook-like tendrils in the flower clusters. 
Sepals 4, the inner pair larger. Petals 4, each with an appendage on the inner face, 
that of the two upper large and petal-like, of the two lower crest-like and with a de- 
flexed spur or process, raised on a claw. Disk irregular, enlarged into two glands, 
one before each lower petal. Stamens 8S, turned towards the upper side of the flower 
away from the glands, the filaments next to them shorter. Styles or stigmas 3, short : 
ovary triangular, 3-celled, with a single ovule rising from the middle of each cell. Pod 
8-lobed ; seeds bony, globose, with a scale-like heart-shaped aril adherent to the base. 

x x Leaves alternate, pinnate, 


2, KGLREUTERIA. Small tree. Sepals 5, Petals 3 or 4 (the place of the others vacant), 
each with a small, 2-parted, scale-like appendage attached to its claw. Disk enlarging 
into a lobe before each petal. Stamens 5-8, declined; filaments hairy. Style single, 
slender ; ovary triangular, 8-celled, with a pair of ovules in each cell. Pod bladdery, 
8-lobed, 3-celled. 

3. XANTHOCERAS. Shrub. Flowers regular. Sepals 5; petals 5, without scale, Disk 
cup-like, with 5 curved, spreading horns alternate with the petals. Stamens 8, Style 
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grooved, stigmas 3; ovary 3-lobed, 3-celled, with 8 ovules in each cell. Fruit a thick- 
walled capsule tardily splitting into 3 valves. Seeds globular, 3’ diam., purple 
brown. , 


x x x Leaves opposite, of 5-9 digitate leaflets. Pod leathery, not inflated. 


4, ASCULUS. Trees or shrubs. Calyx 5-lobed or 5-toothed. Petals 4 or 5, more or less 
unequal, on claws inclosed in the calyx, not appendaged. Stamens 7, rarely 6 or 8; 
filaments slender, often unequal. Style single, as also the minute stigma; ovary 3- 
celled, with a pair of ovules in each cell. Flowers in a terminal crowded panicle, in 
late spring, or summer. Fruit a leathery pod, splitting at maturity into 3 valves, 
ge 1-8 very large, chestnut-like, hard-coated seeds. (Lessons, p. 19, and Figs. 
88, 39. ? 


Il. MAPLE SUBFAMILY. Flowers generally polyga- 
mous or diccious, and sometimes apetalous, a mostly 2-lobed 
and 2-celled ovary, with a pair of ovules in each cell, ripening 
a single seed in each cell of the winged fruit. Embryo with 
long and thin cotyledons, coiled or crumpled. (Lessons, p. 15, 
Figs. 11-13, etc.) “Leaves opposite; no stipules. 

5. ACER. Trees or shrubs, with palmately-lobed or even parted leaves. Calyx mostly 
5-cleft. Petals as many or none, and stamens 8-8 or rarely more, borne on the edge 
of the disk. Styles or stigmas 2, slender. Fruit a pair of samaras or key-fruits, 
united at the base or inner face and winged from the back. Occasionally the ovary is 
8-celled and the fruit 3-winged. 


6. NEGUNDO. Trees, with pinnate leaves of 3-5 leaflets, and diccious, very small flowers, 
without petals or disk ; the calyx minute; stamens 4 or 5. Fruit, ete., of Acer. 


III. BLADDER NUT SUBFAMILY. Flowers perfect 
and regular; stamens as many as the petals; several bony 
seeds with a straight embryo in scanty albumen, and opposite, 
compound leaves both stipulate and stipellate. . 

4, STAPHYLEA. Erect sepals, petals, and stamens 5; the latter borne on the margin of 
a fleshy disk which lines the bottom of the calyx. Styles 2-8, slender, separate or 
lightly cohering ; ovary strongly 2-8-lobed, in fruit becoming a bladdery 2-3-lobed, 
2-8-celled, and several-seeded, large, bladdery pod. Shrubs, with pinnately compound 
leaves of 3-7 leaflets. 

1. CARDIOSPERMUM, BALLOON VINE, HEARTSEED. (The 

latter is a translation of the Greek name. ) 


C. Halicdcabum, Linn. A delicate, climbing herb, or spreading ; 
flowers small, white, in summer. Wild in S$. W. States, and cult. for the 


inflated pods. 


2. KGALREUTERIA. (Named for Kelreuter, a German botanist. } 


K. paniculata, Laxm, Leaves of numerous thin and coarsely toothed or 
cut leaflets, and a panicle of small yellow flowers (in summer) terminal, 
amply branched. China. 


3. XANTHOCERAS. (Greek: yellow horn ; the disk-horned.) 


X. sorbifolia, Bunge. Leaves large, leaflets 11-21 ovate-lanceolate, 
coarsely serrate ; flowers (1’ broad) in dense, raceme-like ciusters ; petals 
crumpled, white, marked with yellow, changing to purple, China. 
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4, ZASCULUS, HORSE-CHESTNUT, BUCKEYE. (Ancient name 
of an Oak or other mast-bearing tree, applied to these trees on account 
of their large, chestnut-like, but unedible or even poisonous, seeds. ) 
(Lessons, Figs. 38, 39, 159, 170.) 


* Petals 5, shorter than stamens ; fruit prickly. 


#E. Hippocdstanum, Linn. Common H. Tall fine tree, with mostly 
7 leaflets, and large flowers of 5 petals, white, with yellow spots becoming 
crimson; stamens 7, at first declined. There are double, variegated, and 
cut-leaved forms. x * Petals 4, shorter than.the stems. 
+ Petals broad, spreading on slender claws. 


Z#.. rubictinda, Lois. Rep H. Compact, round-headed tree, flower- 
ing even as a shrub; leaves rather bright green, of 5-7 leaflets ; petals 
rose-red ; stamens mostly 8. Origin unknown; thought to be a hybrid. 

£#.. turbindta, Blume. Curtnesr H. A tree, 30° high; leaflets 5-7 
obovate-cuneate ; panicle a span long, pubescent ; flowers whitish, calyx 
5-lobed ; petals repand-toothed, ciliate ; stamens 6 or 7; ovary densely 
reddish, pubescent. a 

Z.. Califérnica, Nutt. Catirorntan H. Low tree; leaflets usually 5, 
small, oblong-lanceolate, slender-stalked; small, white or rosy-tinged 
flowers densely crowded in a long pubescent thyrse; calyx 2-lobed : 
stamens 5-7, slender ; ovary hoary, pubescent. Cal. 


+ + Petals erect, and rather narrow, on slender claws. 


45. parviflora, Walt. Smarty Bucxrrr. Shrub 399° high ; leaflets 
5-7, soft downy underneath ; panicle slender, raceme-like, 1° long; stamens 
twice as long as the narrow white petals; flowering N. as late as midsum- 
mer; fruit smooth; seeds small, almost edible. Wild in the upper 
country S., and planted N. 

4G. glabra, Willd. Ferm or Onto Buckeyr. Tall tree ; leaflets 5, 
nearly smooth ; panicle short ; stamens moderately longer than the some- 
what uniform, pale yellow petals; fruit prickly roughened like that of 
Horse-chestnut. W. of the Alleghanies. 


* * * Petals 4, longer than the stamens. 


46. flava, Ait. YEuiow or Swenr Buckeye. Tree or shrub ; leaflets 
5-7, smooth or smoothish ; panicle, short, dense; calyx oblong ; petals 
connivent, light yellow, these of two dissimilar pairs, the longer pair with 
very small blade ; fruit smooth. W. and S. 

Var. purpurascens, Gray. Purrrisu B. Has both calyx and corolla 
tinged with purple or reddish, and leaflets generally downy underneath. 
W. Va., S. and W. 


48. Pavia, Linn. Rep Bucxrrsz. Shrub or low tree, like the last, 
but leaves generally smooth ; the longer and tubular calyx and the petals 
bright red ; the several forms showy in cultivation. S. and W. 


5. ACER, MAPLE. (The classical Latin name from Celtic, hard.) 
(Lessons, Figs. 11-25, 79, 81, 82, 182, 391.) 


* Flower clusters terminating a shoot of the season, appearing after the 
leaves. ji 


+ Leaves undivided or 8-5-lobed, with as many palmate ribs. 
++ Flower clusters vrect, rarely drooping. 


A. Tartéricum, Linn. Tarrartan M. A small tree or shrub ; young 
branches tomentose ; leaves ovate or oblong, mostly undivided, incised ser- 
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rate ; clusters of white flowers short, thyrsoid ; wings of fruit diverging 
at an acute angle. Leaves very bright colored in autumn. Var. Ginndla. 
Leaves much longer than broad, mostly deeply 3-lobed. Mediterranean 
to E. Asia. ; 

A. spicatum, Lam. Mounrain M. Tall shrub or tree ; leaves slightly 
3-lobed and coarsely toothed, downy beneath ; spike-like clusters of small 
greenish-yellow flowers; fruits with narrow wings diverging at an obtuse 
angle. Flowers June. N. 


++ ++ Flower clusters pendulous. 


A. Pseudo-Plétanus, Linn. Sycamore M. A fine tree, with spread- 
ing branches, ample 5-lobed leaves, whitish and rather downy beneath, on 
long reddish petioles, the lobes toothed, elongated ; clusters of greenish 

. flowers ; wings of the pubescent fruit moderately spreading. Eu. A great 
many forms, with golden, purple, or variegated leaves are cult. 

_A. Pennsylvanicum, Linn. Srripep M., Mooszwoop. Small tree ; 
bark light green, striped with darker lines; leaves large, thin, finely 
sharply serrate all round, and at the end with 3 short and very taper- 
pointed lobes; racemes of rather large green flowers, slender and loose ; 
fruit glabrous with very divergent wings. Common N. 


a- + Leaves 7-11-lobed or parted (sometimes dissected), with as many 
ribs ; flowers in corymbiform clusters. 


A. circindtum, Pursh. Vine M. Spreading shrub or tree; leaves thin 
and rounded, moderately 7-9-lobed, the lobes serrate ; drooping clusters 
of 10-20 purplish flowers ; wings of fruit strongly diverging. Oregon. 

A. palmdtum, Thunb. Japan M. A large tree; leaves 7-11-parted ; 
the segments narrow, often much laciniate; small purple flowers in 
erect clusters. A great number of forms with variously cut and colored 
leaves in cult. under many names: A. poLyMOérPHUM, A. Japonicum (of 
horticulturists, not Thunberg), A. pissicrum, etc. 


* * Flower clusters corymbiform, terminating shoots of the season, or 
some from lateral buds, appearing with the leaves. 


a Sepals distinct ; petals present. 
++ Leaves thin, with taper-potnted lobes. 


A. platanoides, Linn. Norway M. A handsome, round-headed tree ; 
leaves broad, smooth, bright green both sides, their 5 short lobes set with 
2-5 coarse and taper-pointed teeth ; flowers numerous ; fruit flat, smooth, 
with wings 2’ long diverging in a straight line. Juice milky ; leaves hold- 
ing green later than others. There are cut and variegated-leaved forms ; 
also with colored foliage. 

A. Lobélii, Tenore. A tree much resembling the preceding, except 
that the leaves are 5-7-lobed, with the lobes almost or quite entire. S. 
Eu. Forms with reddish or variegated leaves are most planted. 

A. pictum, Thunb., from Asia, with fruit wings, 1j-2 times the carpel 
(2-3 times in A. Lobelii), and diverging at a right angle, may be different. 


++ ++ Leaves thickish and firm, lobes blunt. 


A. campéstre, Linn. A low shrub or tree ; long-petioled, 5-lobed leaves ; 
lobes with a few, large blunt teeth ; fruit wings in a line or even recurved. 


Be, + + Sepals united ; petals 0; leaf-lobes taper-pointed. 


A. saccharinum, Wang. Rocx or Sucar M. Leaves rather deeply 
3-B-lobed, pale or whitish beneath, the sinuses open and rounded, and 
the lobes with one or two sinuate, coarse teeth; calyx bell-shaped and 
hairy-fringed; wings of fruit ascending, barely 1’ long. Large trees 
s0mmon, especially N., valuable for timber and for the sugar of their sap. 
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Var. nigrum, Torr. and Gray. Bruack Sucar M. Has leaves green, 
often downy beneath, thicker and more coriaceous when old, the sinus at 
the base often closed. Stipules large, early deciduous. Also much planted. — 


x % * Flowers in earliest spring much preceding the leaves, in umbel-like 
clusters from separate lateral buds. 


A. dasyc4rpum, Ehrh. Wurre or Sirver M. A handsome tree ; 
branches long and spreading or drooping; leaves very deeply 5-lobed, 
silvery-white, and when young downy beneath, the narrow lobes coarsely 
cut and toothed ; flowers greenish; petals 0; fruit woolly when young, 
but soon smooth, 2/-3/ long, including the great diverging wings. River 
banks S. and W. Cut-leaved forms are grown. 

A. rubrum, Linn. Rep, Sorr, orSwamp M. Rather small tree ; twigs 
reddish; leaves moderately 3-5-lobed, whitish beneath, the middle lobe 
longest, all irregularly serrate; petals linear-oblong; flowers scarlet, 
crimson, or sometimes yellowish ; fruit smooth, with the slightly spreading 
wings 1/ or less in length, often reddish. - 


6. NEGUNDO, BOX ELDER, ASH-LEAVED MAPLE. (Meaning- 
less name. ) 


N. aceroides, Moench. Small tree, twigs light green; leaflets ovate, 
pointed, coarsely toothed, very veiny. Sterile flowers fascicled on long 
hairy pedicels; fertile in drooping racemes, all appearing with the leaves. 
New Eng. S. and W. One form has variegated leaves. 


7. STAPHYLEA, BLADDER NUT. (Greek: a cluster.) 
* Leaflets 3, ovate, acuminate, serrate. 


S. trifdlia, Linn. American B. Shrub 8°-10° high, branches green- 
ish striped; stipules deciduous; raceme-like clusters of white flowers 
hanging at the end of the branchlets of the season, in spring; petals 
longer than sepals; fruit 3-celled. Low ground, common N. and W. 

S. BumGélda, DC. Javan B. Leaf edges bristly-serrate ; panicled clus- 
ters of white flowers, erect or nodding ; petals equaling the serrulate sepals ; 
ovary and flattish fruit 2-celled. Japan. 


* * Leaflets mostly 5, rarely 3 or 7; frutt 8-celled. 


S. pinnata, Linn. Kuropran B. Leaflets broadly ovate; flowers in 
small pendulous clusters, 3//-4/’ long; sepals little spreading; fruit as 
broad as long. Eu. 


XXXIV. ANACARDIACEH, CASHEW FAMILY. 


Trees or shrubs, with resinous or acrid, sometimes poisonous, 
often colored or milky juice; alternate leaves without stipules; 
small flowers (often polygamous) with sepals, petals, and 
stamens 5; and a 1-celled, 1-ovuled ovary, bearing 3 styles or 
stigmas ;-— represented by the genus 


1. RHUS, SUMACH. (Ancient name.) Flowers whitish or greenish ; 
Stamens inserted under the edge or between the lobes of a flattened 
disk in the bottom of the calyx ; fruit a small dry or berry-like drupe, 
the solitary seed on a curved stalk rising from the bottom of the cell, 
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§ 1. Leaves compound ; fruit symmetrical, with style terminal. 


* Flowers whitish, in large and very compact terminal panicles, in early 
summer, succeeded by a compact mass of crimson fruit, beset with red- 
dish acid hairs; not poisonous. Leaves pinnate. 


«+ Petivoles not winged; leaflets glabrous or hairy only on veins beneath. 


R. typhina, Linn. Sracuorn Sumacu. Shrub or tree, 10°-30° high ; 
juice resinous-milky ; branches and stalks velvety-hairy ; large leaves of 
11-31 lance-oblong, pointed, and serrate leaflets. Hillsides ; also planted. _ 


‘There is a cut-leaved form in cultivation. 


R- glabra, Linn. Smoorn S. Shrub 2°-12° high. like the last, but 
smooth, the leaflets whitened beneath. — Var. laciniata, in Penn., 
has the leaflets cut into narrow, irregular lobes; planted. Rocky 
places. 


+ + Pctioles winged»or margined ; leaflets densely pubescent beneath. 


R. copallina, Linn. DwarrS. Shrub-1°-5° high, spreading by sub- 
terranean shoots; stalks and branches downy ; leaflets 9-21, oblong or 
lance-ovate oblique, entire or serrate, thickish and shining above ; panicle 
3 as long as leaves; drupes sparsely pilose; juice resinous. Rocky or 
sandy ground. 

R. semialata, Murr., var. Osbéckii, DC. Wincep 8. A small tree or 
shrub; leaflets 4-6 pairs, sessile, crenate-serrate ; panicle very large, 
equaling the leaves ; drupes densely tomentose. Japan. 


* * Flowers in slender axillary panicles, in summer ; frutt smooth, »hite 
or dun-color; leaves pinnate or trifoliate, potsonous to the touch for 
most peuple, the juice resinous. 


R. venenata, DC. Porson Sumacn, P. Exper, or P. Docwoop. 
Shrub 6°-18° high, smooth, with pinnate leaves of 7-13 obovate, entire 
leaflets, and very slender panicles. More virulent than the next. Swampy 
ground, 

R. Toxicodéndron, Linn. Porson Ivy or Porson Oar. Climbing by 
rootlets over rocks, etc., or ascending trees; leaflets 3, rhombic-ovate, 
often sinuate or cut-lobed, rather downy beneath. A vile pest. Common 
in low grounds. Var. radicans is more erect, less poisonous, with more 
entire leaves. 


* * * Flowers light yellow, diecious, in small, scaly-bracted and cathin- 
like spikes, in spring before the leaves appear ; leaves of 3 cut-lobed 
leajlets. 


R. Canadénsis, Marsh. Fracrant 8S. A straggling bush, with the 
small, rhombic-ovate leaflets pubescent when young, aromatic-scented. 


Rocky places from Vermont W. and S. 
Var. trilobata, Gray, far westward, has smaller crenate leaflets. 


§ 2. Leaves simple, entire ; fruit gibbous, the remains of the style lateral ; 
Jlowers in loose, ample panicles; pedicels elongating and becoming 
feathery. 

R. Cdtinus, Linn. Smoxe Tree or VENETIAN SUMACH, Shrub §°-99 
high, smooth, with obovate leaves on slender petioles; fruits very few, 
half-heart-shaped ; usually most of the flowers are abortive, while their 
pedicels lengthen, branch, and bear long plumy hairs, making large and 
light, feathery, or cloud-like bunches, either greenish or tinged with red. 


In common cultivation. / 5 ; “dy 
R. cotinoides, Nutt. Leaves thin, oval, 3 —6! long. Otherwise as in 


the preceding. Mo., ‘’enn., and $. 
GRAY’S F. F. & G. BOT. —8 
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XXXV. POLYGALACEZ, POLYGALA FAMILY. 


Bitter, some of them medicinal plants, represented mainly, 
and here wholly, by the genus 


1. POLYGALA, MILKWORT. (Greek: much milk; from a notion 
that in pasturage they increased the milk of cows.) Flowers remark- 
ably irregular, in outward appearance as if papilionaceous like those of 
the next family, but really of a quite different structure ; calyx per- 
sistent, of 5 sepals; 3 of them small, viz. 2 on the lower, and 1 on 
the upper side of the blossom ; and 1 on each side called wings, which 
are larger, colored, and would be taken for petals. Within these, on 
the lower side, are 3 petals united into 1 body,*the middle one keel- 
shaped and often bearing a crest or appendage. Stamens 6 or 8; fila- 
ments united below into a split sheath, separating above usually in 2 
equal sets, concealed in the hooded middle petal; style curved and 
commonly enlarged above or variously irregular ; ovary 2-celled, with a 
single ovule hanging from the top of each cell, becoming a small, flattish, 
2-seeded pod; seed with an appendage at the attachment (carwncle) ; 
leaves simple, entire, without stipules. Our native species are numer- 
ous, mostly with small or even minute flowers, and are rather difficult to 
study. 

§ 1. Low herbs, mostly smooth ; native species. 
%* Perennial or biennial ; flowers purple or white ; leaves alternate. 


+ Flowers rose-purple, showy, also with cleistogamous flowers on sub- 
terranean branches. 


P. paucifdlia, Willd. Friyenp Potyeara, Frowrerinc Winxter- 
GREEN. Stems 3/—4! high, from long, slender, subterranean shoots ; leaves 
few and crowded at the summit, ovate, petioled, some of them with a 
slender-peduncled flower in the axil, almost an inch long, witha conspicuous 
fringed crest ; stamens 6; in spring. 2/ Light soil in woods, chiefly N. 

P. polygama, Wali. Stems 5/-8/ high, tufted and very leafy ; leaves 
linear-oblong or oblanceolate ; flowers many in racemes, their crest con- 
spicuous. Flowers allsummer. @ Sandy soil. 


Se Flowers white, small (in late spring) in a close spike terminating 
simple tufted stems which rise from a perennial root, none subterranean . 
leaves numerous, all alternate. 


P. Sénega, Linn. Seneca Syaxnroor. 6/-12! high ; leaves short, lance- 
olate, or oblong, or even lance-ovate ; spike cylindrical; wings round- 
obovate ; crest small. A medicinal plant; N. Eng. to Minn. and S. 

P. alba, Nutt. 1° high, slender; leaves narrow-linear ; spike tapering 
long-peduncled, and wings oblong-obovate. Common only far W: and S. W. 


* Annuals ; leaves all alternate; flowers purple or rose-color, in a ter- 
minal spike, head, or raceme all summer 3; none subterranean. 


+ Keel conspicuously crested; claws of the true petals united into a long 
and slender cleft tube, much surpassing the WINGS. 


2 incarnata, Linn. From Penn. W. and S.; stem slender, 6/-12' 
high ; leaves minute and awl-shaped ; the 3 united petals extended below 
into a long and slender tube, the crest of the middle one conspieuous, . 
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4+ + Keel minutely or inconspicuously crested; true petals not longer 
(mostly shorter) than the wings. 


P. sanguinea, Linn. Stem 4/-8/ high, leafy to the top; leaves oblong- 
linear ; flowers bright rose-purple (sometimes pale or even white), in a 
thick, globular at length oblong head or spike, without pedicels. Sandy, 
damp ground. 

P. fastigiata, Nutt. Slender, 4/-10/ high, with smaller narrow-linear 
leaves, and oblong dense spike of smaller rose-purple flowers on pedicels 
as long as the pod; bracts falling off with flowers or fruits. Pine bar- 
rens from N. J., S. 

P. Nuttallii, Torr. & Gray. Lower than the foregoing; flowers rather 
looser in more cylindrical spikes, greenish-purple; awl-shaped bracts 
remaining on the axis after the flowers or fruits have fallen. Sandy 
soil, coast of Mass., S. and W. ; 


* * * Annuals with at least the lower leaves in whorls of 4, sometimes in 
5’s; spikes terminal; flowers summer and autumn. 


+ Spikes short and thick (4''-9" diameter) ; bracts persisting ; flowers 
rose or greenish-purple ; crest small. 


P. cruciata, Linn. Stems 3/-10’ high, 4-angled, and with spreading 
branches ; leaves linear or spatulate ; spike nearly sessile ; wings of the 
flower broad-ovate or heart-shaped, bristle-pointed. Low grounds. 

P. brevifdlia, Nutt. Stems slender; leaves narrower, those on the 
branches alternate; spike stalked; wings of the flower lance-ovate and 
nearly pointless. Sandy bogs R. L., S. 


+ + Spikes slender (2" diameter) ; bracts falling ; flowers (all summer) 
greenish-white or scarcely tinged with purple, very small. 


P. verticillata, Linn. Stem 6/-10/ high, much branched; all the 
leaves of the main stem whorled. Dry soil, common. 

Var. ambigua, Wats. More slender; only the lowest leaves whorled ; 
flowers more scattered and often purplish-tinged, in long-peduncled spikes. 
N. Y. to Mo. and S. 


% & % * Biennials or annuals; flowers yellow, some turning green in dry- 
ing, in dense spikes or heads ; leaves alternate. Growing in low or wet 
places in pine barrens, S. E. Flowers summer. 


« Short and thick spike or head single ; root leaves clustered. 


P. litea, Linn. YrLrtow Bacueror’s Burton of S. Stem 5/12! 
high ; lower leaves spatulate or obovate, upper lanceolate ; flowers bright 
orange. N.J. and S. 


«= + Numerous short spikes or heads in a cyme. 


P. ramdsa, Ell. Stem 6/-12’ high, more branched ; lowest leaves 
obovate or spatulate, upper ones lanceolate ; a caruncle at base of seed. 
Del. and 8. , : , 

P. cymdsa, Walt. Stem 19-8° high, branching at top into a compound 
eyme of spikes; leaves linear, acute, the uppermost small; no caruncle 
to the seed. From Del. S. 


§ 2. Shrubby species of the conservatory, from the Cape of Good Hope. 
ere : 5 : < d 

P. oppositifolia, Linn. Leaves opposite, sessile, heart shaped anc 
Pitente. of a pale hue ; flowers large and showy purple with a tufted 


crest. 
P. myrtifolia, Linn. Leaves crowded, alternate, oblong or obovate, on 


short petioles ; showy purple flowers 1’ long, with a tufted crest. 
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XXXVI. LEGUMINOSH, PULSE FAMILY. 


Distinguished by the papilionaceous corolla (Lessons, Figs. 
2C1, £62), usually accompanied by 10 monadelphous or diadel- 
phous or rarely dis‘inct stamens (Lessons, Figs. 287, 288) and 
the legume (Lessons, Figs. 393, 394). These characters are 
combined in the proper Pulse Subfamily. In the two other 
greit divisions the corolla becomes less papilionaceous or 
wholly regular. Alternate leaves, chiefly compound, entire 
leatlets, and stipules, are almost universal in this great family. 


I. PULSE SUBFAMILY. Flower (always on the plan 
of 5, and stamens not exceeding 10) truly papilionaceous, i.e. 
the standard outside of and in the bud enwrapping the other 
petils, or only the standard present in Amorpha. (For the 


terms used to denote the parts of this sort of corolla, see 


Lessons, p. 91.) Sepals united more or less into a tube or 
cup. Leaves never twice compound, alternate in mature plants. 


A. Stamens separate to the base, (Plants not twining or climbing.) 
x Leaves simple or of 8 digitate leaflets. 


1, CHORIZEMA, Somewhat shrubby, with simple and spiny-toothed leaves, scarcely any 
stipules, and orange or copper-red flowers. Standard rounded, kidney-shaped ; keel 
straight, much shorter than the wings. Pod ovoid, turgid, several-seeded, 

2, BAPTISIA. Herbs, with simple entire sessile leaves and no Stipules, or mostly of 8 
leaflets with deciduous or persistent stipules. Flowers yellow, blue, or white. 
Standard erect, with the sides turned back, about equaled by the oblong and straight- 
ish wings and keel. Pod inflated, coriaceous, stalked in the calyx, many-seeded. 

8. THERMOPSIS. Pod linear, flat. Flowers yellow. Leaflets obovate or oblong. Other- 


wise as Baptisia. «x x Leaves odd-pinnate, 


4. CLADRASTIS. Trees, with large leaflets, no obvious stipules, and hanging terminal 
panicles of white flowers. Standard turned back ; the nearly separate Straightish 
keel-petals and wings oblong, obtuse. Pod short-stalked in the calyx, linear, very 
flat, thin, marginless, 4-G-seeded. Base of the petioles hollow and covering the 
axillary leaf-buds of the next year. 

5, SOPHORA. Trees, shrubs, or herbs, with numerous leaflets, and mostly white or yel- 
low flowers in terminal racemes or panicles, Keel-petals and wings oblong, obtuse, 
usually longer than the broad standard. Pod commonly stalked in the calyx, terete, 


several-seeded, fleshy or almost woody, hardly ever opening, but constricted across 
into mostly 1-seeded portions. 


B. Stamens monadelphous or diadelphous. 


§ 1. Herbs, shrubs, or one a small tree, never twining, trailing, or tendril bearing, 
with leaves simple or of 8 or more digitate leaflets, monadelphous stamens, and 


the alternate 3 anthers differing in size and shape from the other 5; pod 
usually several-seeded. 


« Leaves (in our species) all simple, 


6. CROTALARIA. Leaves with foliaceous sti 


pules free from the petiole but running 
down on the stem, 


Calyx 5-lobed. Keel seythe-shaped, pointed. Stamens with the 
tube of filaments split down on the upper side. Pod inflated, Ours herbs, 
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7. GENISTA. Leaves entire; stipules very minute or none, Calyx 5-cleft. Keel oblong, 
nearly straight, blunt, turned down when the flower opens, Pod mostly flat. Low 
shrubby plants. © 

8. ULEX. Leaves reduced to a thorn-like petiole or sharp scale; stipules 0, Calyx 2- 
parted, upper segment 2- lower 8-toothed. Keel oblong, erect. Ovary sessile; pod 
ovate-oblong to short linear. Seeds with strophiole. Densely spiny shrubs, with 
yellow flowers in the axils of the upper leaves. 


* x Leaves (except the uppermost in No. 9 and one of No. 11) compound. 


9. CYTISUS. Leaves of 1 or 8 leaflets; or the green branches sometimes leafless ; stipules 
minute or wanting. Calyx 2-lipped or 5-toothed., Keel straight or somewhat curved, 
blunt, soon turned down. Style incurved or even coiled up after the flower opens. 
Pod flat. Seeds with a fleshy or scale-like appendage (strophiole) at the scar. Low 
shrubby plants. : 

10. LABURNUM. Leaves of 8 leaflets; stipules inconspicuous or wanting. Calyx with 
2 short lips, the upper lip notched. Keel incurved, not pointed. Ovary and flat 
pod somewhat stalked into the calyx. Seeds naked at the scar. Trees or shrubs, . 
with golden yellow flowers in long, hanging racemes. ‘ 

11. LUPINUS. Leaves of several leaflets, in one species simple; stipules adherent to the 
base of the petiole. Flowers inalong, thick raceme, Calyx deeply 2-lipped. Corolla 
of peculiar shape, the sides of the rounded standard being rolled backwards, and the 
wings lightly cohering over and inclosing the narrow and incuryed scythe-shaped or 
sickle-shaped keel. Pod flat. Mostly herbs. 


§ 2. Herbs, never twining or tendril-bearing, with leaves of 8 leaflets (rarely more, 
but then digitate), their margins commonly more or less toothed (which is re- 
markable in this family) ; stipules conspicuous and united with the base of the 
petiole (Lessons, p. 66, Fig. 177); stamens diadelphous ; pod 1-few-seeded, never 
divided across into joints. 


x Leaves pinnately 3-foliolate, as ts seen by the end leaflet being jointed with the com- 
mon petiole above the side leaflets. 


12. MELILOTUS. Herbage sweet-scented. Flowers small, in slender racemes. Corolla 
as in Medicago. Pod small, but exceeding the calyx, globular, wrinkled, closed, 1-2- 
seeded. 

13. MEDICAGO, Flowers small, in spikes, heads, ete. Corolla short, not united with the 
tube of stamens. Pod curved or coiled up, at least kidney-shaped. 


« x Leaves mostly digitate or palmately 3-foliolate, all (with one exception) borne 
directly on the apex of the common petiole, 


oh lds TRIFOLIUM. Flowers in heads, spikes, or head-like umbels. Calyx with slender or 


bristle-form teeth or lobes. Corolla slowly withering or becoming dry and permanent 
after flowering ; the claws of all the petals (except sometimes the standard) more or 
less united below with the tube of stamens or also with each other. Pod smali and 
thin, single-few-seeded, generally included in the calyx or the persistent corolla, 


§ 8. Herbs or woody plants, often twining but never tendril-bearing, with the leaves 
not digitate, or even digitately -foliolate (except in Psoralea), and the leaflets 
not toothed. Stipules, except in Nos. 28, 28, and 33, not united with the petiole. 
(Here might be sought No, 51.) 


« Flowers (small, in spikes or heads) indistinctly or imperfectly papilionaceous. Pod 
very small and usually remaining closed, only 1-2-seeded. Calyx ?-toothed, 
persistent. Leaves odd-pinnate, mostly dotted with dark spots or glands. 


+ Petals 5, on very slender claws ; stamens monadelphous in a split tube. 


15. PETALOSTEMON. Herbs, with crowded leaves. Four petals similar, spreading, 
borne on the top of the tube of the stamens; the fifth (answering to the standard) 
rising from the bottom of the calyx, and heart-shaped or oblong. Stamens only 5. 
16. DALEA. Herbs, as to our species. Flowers as in the last, but rather more papiliona 


ceous, 4 of the petals borne on the middle of the tube of 10 stamens. 
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+ + Petal only one. Stamens monadelphous only at the very base, 


17, AMORPHA. Shrubs, with leaves of many leaflets. Standard (the other petals 
wholly wanting) wrapped around the 10 filaments and style. Flowers violet or 
purple, in single or clustered terminal spikes. 


» « Flowers (large and showy, in racemes) incompletely papilionaceous from the wings 
or the keel also being small and inconspicuous. Pod several-seeded. 


\ 
(81. ERYTHRINA. Herbs or shrubs, with 8 leaflets. Standard large and showy and 
mostly erect, Pod torulose or knotty.) 


+ * « Flowers obviously papilionaceous, all the parts conspicuously present. Stamens 
mostly diadelphous. 


+ Herbage glandular-dotted. 


18. PSORALEA. Leaves of 3 or 5 leaflets. Flowers (never yellow) in spikes or racemes, 
often 2 or 8 under each bract. Pod ovate, thick, included or partly so in the 5-cleft 
persistent calyx, often wrinkled. 


+ + Herbage not glandular-dotted. 


+ Pod not jointed (or very slightly so in No. 20) ; leaflets more than 4; herbs, shrubs, 
or trees, never twining or trailing if herbs. 


= Perennial herbs (in ours), mostly more or less hairy. 
o Standard broad. 
19. TEPHROSIA. Leaflets obliquely parallel-veined, often silky beneath, and white or 


purple flowers (2 or more in a cluster) in racemes ; the peduncles terminal or opposite ~ 


the leaves. Calyx 5-cleft or 5-toothed. Standard rounded, silky outside, Style in- 
curved, rigid; stigma with a tuft of hairs, Pod linear, several-seeded. 

20. SESBANIA. Many pairs of leaflets, and minute or early deciduous stipules, Flowers 
in axillary racemes, or sometimes solitary, yellow. Calyx short, 5-toothed. Stand- 
ard rounded, spreading ; keel and style incurved. Pod usually intercepted internally 
with cellular matter or membrane between the seeds. 


o o Standard narrow. 


21. INDIGOFERA. Herbs, or sometimes shrubby; when pubescent, the close-pressed 
hairs are fixed by the middle. Flowers rose-color, purple, or white, in axillary 
racemes or spikes, mostly small. Calyx 5-cleft. Standard roundish, often persis- 
tent after the rest of the petals have fallen; keel with a projection or spur on each 
side. Anthers tipped with a little gland or blunt point. Pod oblong, linear, or of 
various shapes, commonly with membranous partitions between the seeds. 

22. ONOBRYCHIS. Leaves odd-pinnate, of numerous leaflets. Flowers racemed, rose- 
purple. Pod flattish, wrinkled, and spiny-roughened or crested. 

28. ASTRAGALUS. Without stipels, and with white, purple, or yellowish rather small 
flowers in spikes, heads, or racemes; peduncles axillary. Corolla narrow; standard 
erect, mostly oblong. Style and stigma smooth and beardless. Pod commonly tur- 
gid or inflated, and within more or less divided lengthwise by intrusion of the back 
or a false partition from it. 

== Trees or shrubs. 
Vv 


ROBINIA. Trees or shrubs, with netted-veined leaflets furnished with stipels, and 
often with sharp spines or prickles for stipules. Flowers large and showy, white or 
rose-color, in axillary racemes. Base of the leafstalk hollow and covering the axillary 
bud of the next year. Calyx 5-toothed, the two upper teeth partly united. Standard 
large, turned back; keel incurved, blunt. Ovary stalked in the calyx. Pod broadly 
linear, flat, several-seeded, margined on the seed-bearing edge, the valves thin. 

25. CARAGANA. Shrubs, with mostly fascicled leaves of several pairs of leaflets, and a 
little spiny tip in place of an end leaflet; stipules minute or spiny. Flowers solitary 
or 2-8 together on short peduncles, yellow. Calyx bell-shaped or short-tubular, 
5-toothed. Standard nearly erect, with the sidés turned back; the blunt keel and 
the style nearly straight. Pod linear, several-seeded. 

26. COLUTEA. Shrubs, not prickly, “and no stipules to the leaflets ; the flowers rather 
large, yellow or reddish, in short axillary racemes. Calyx 5-toothed, Standard 
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rounded, spreading; keel strongly incurved, blunt, on long, united claws. Style in- 


curved, bearded down one side. Pod raised out of the calyx on a stalk of its own, 
thin and bladdery-inflated, flattish on the seed-bearing side, several-seeded. 


=== Woody climbers. 


: " a 
27. WISTARIA. High climber, with numerous leaflets, and large, showy, bluish flowers, 
in hanging, terminal, dense racemes. Calyx with 2 short teeth on the upper, 
and longer ones on the lower, side. - Standard large, roundish, turned back; keel 
merely incurved, blunt. Pod knobby, several-seeded. 


++ ++ Pod jointed or constricted between the seeds (joint rarely reduced to 1) ; leaflets 
3 or more, herbs (or No. 31 woody at base), not twining or trailing. 


= Leaflets 3 (or rarely but 1 in No. 30). 
o Flowers yellow. 


28. STYLOSANTHES. Flowers in heads or short spikes, leafy-bracted. Calyx with a 
slender stalk-like tube, and 4 lobes in the upper lip, one for the lower. Stamens 
monadelphous ; 5 longer anthers fixed by their base, 5 alternate ones by their 
middle. Pod flat, reticulated, sometimes raised on a stalk-like, empty, lower joint. 
Stipules united with the petiole. 


o o Flowers purple to white. 


29. LESPEDEZA. Stipules small and free, or falling early. Flowers in spikes, clusters, 
or panicled, or scattered. Stamens diadelphous; anthers uniform. Pod flat and 
thin, ovate or orbicular, reticulated, sometimes raised on a stalk-like, empty, lower 
joint. 

80. DESMODIUM. Leafiet rarely only 1, stipellate. Pod of very flat joints (Lessons, 
p. 122, Fig. 394), usually roughish and adhesive by minute-hooked pubescence, 
Herbs, with small flowers, in racemes, which are often panicled. 

81. ERYTHRINA. Shrubby, or from a woody base. Stem, branches, and even the leaf- 
stalks usually prickly. Flowers large and showy, usually red, in racemes. Wings, 
and sometimes keel small and inconspicuous. Calyx without teeth. Standard 
elongated ; wings often wanting or so small as to be concealed in the ¢alyx; keel 
much shorter than the standard, sometimes very small. Pod stalked in the calyx, 
linear, knobby, usually opening only down the seed-bearing suture. Seeds scarlet. 

82. GLYCINE. Leaflets large, thin, and bean-like. Stipules very small and free, usually 
persistent. Flowers small and hairy, in short, axillary racemes, the calyx toothed. 
Pod flat and bean-like, short, in ours hanging, very hairy. Seed mostly short or 
globular, and somewhat pea-like. Strong, erect, hairy herbs. 

= = Leaflets more than 3. 
o Leaflets 4, 

88, ARACHIS. Annual. Flowers small, yellow, in axillary heads or spikes. Calyx with 
one narrow lobe making a lower lip, the upper lip broad and 4-toothed, and a long, 
thread-shaped or stalk-like tube. Keel incuryed and pointed. Stamens monadel- 
phous, 5 anthers longer and fixed by or near their base, the alternate ones short and 
fixed by their middle. Ovary at the bottom of the very long and stalk-like tube of 
the calyx, containing 2 or 3 ovules; when the long style and the calyx with the rest 
of the flower falls away, the forming pod is protruded on a rigid, deflexed stalk which 
then appears, and is pushed into the soil, where it ripens into the oblong, reticulated, 
thick, coriaceous fruit, which contains the 1-8 large and edible seeds; the embryo 
composed of a pair of very thick and fleshy cotyledons and an extremely short, nearly 
straight, radicle. 

o o Leaflets 5 or more, often many. (No. 20 may be sought here.) 


84. ZESCHYNOMENE. Leailets several, odd-pinnate, small, Pod of very flat joints. 
Herbs, with small yellow flowers (sometimes purplish externally), few or several on 
axillary peduncles. : : 

85. CORONILLA. Leaflets several, odd-pinnate, small. Pod of thickish, oblong or linear 
joints. Herbs or shrubs, with flowers in head-like umbels raised on slender, axillary 


peduncles. 
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++ 444+ Pod not jointed ; leaves 3- (rarely 1-, or in No. 46, and one of 44, 5-9-) foliolate; _ 


herbs (or No. 43 a woody greenhouse plant) with a twining or trailing habit. 
(In some Beans the twining habit has disappeared.) 


= Leaves 3-foliolate (or in No. 36 sometimes 1-foliolate, and in one of No. 44, 7-9 pinnate). 


o Flowers yellow (sometimes purple-tinged outside); ovules only 2; pod 1-2-seeded ,; 
leaflets not stipellate. 


86. RIYNCHOSIA. Keel of the corolla incurved at the apex; standard spreading. Calyx 
4-5-parted or lobed. Pod short and flat. Flowers small. Leaves mostly soft-downy 
and resinous-dotted, sometimes of a single leaflet. 


oo Flowers not yellow ; seeds, or at least the ovules, several ; leaflets stipellate. 
x Style variously bearded or hairy. 


87. PHASEOLUS. Keel ofthe corolla, with included stamens and style, coiling into a spiral, 
usually with a tapering blunt apex ; standard rounded, turned back or spreading. Style 
bearded down the inner side ; stigma oblique or lateral. Pod scimiter-shaped. Flowers 
usually clustered on the knotty joints ofthe raceme, Stipules striate, persistent. 

88. VIGNA. Keel curved, either blunt or produced into a curved (not spiral) beak, about 
equal to the wings; standard nearly orbicular. Style hairy above; stigma strongly 
oblique or intrurse. Otherwise like Phaseolus. 

89. DOLICHOS. Keel of the corolla narrow and bent inwards at a right angle, but not 
coiling. Style bearded under the terminal stigma. Stipules small. Otherwise nearly 
as Phaseolus. 

40. STROPHOSTYLES. Keel with included stamens and style elongated, strongly incurved, 
but not spirally coiled. Style bearded lengthwise. Pod linear, terete or flattish, 
nearly straight. Flowers few, sessile in capitate clusters on the mostly long 
peduncles. Otherwise asin Phaseolus. Z 

41. CENTROSEMA. Keel broad, incurved, nearly equaling the wings; standard large 
and rounded, spreading, and with a spur-like projection behind. Calyx short, 5- 
cleft. Style bearded only at the tip around the stigma. Pod long, linear, with 
thickened edges bordered by a raised line on each side. Flowers showy. Stipules, 
bracts, and bractlets striate, persistent. 

42. CLITORIA. Keel small, shorter than the wings, incurved, acute; standard much 
larger than the rest of the flower, notched at the end, erect. Calyx tubular, 5- 
toothed. Style bearded down the inner side. Pod oblong-linear, flattish, not bor- 
dered. Flowers large and showy, 1-8 ona peduncle. Stipules, bracts, and bractlets 


persistent, striate, xx Style naked. 


43. KENNEDYA. Keel incuryed, blunt or acute, mostly equaling or exceeding the 
wings; standard broad, spreading. Calyx 5-lobed; 2 upper lobes partly united. 
Pod linear, not bordered. Flowers showy, red, single or few on the peduncle. Bracts 
and stipules striate. 

44, GALAOTIA. Keel straightish, blunt, as long as the wings; standard turned back. 
Calyx of 4 pointed lobes, upper one broadest. Pod flattened, mostly linear. Flowers 
clustered on the knotty joints of the raceme; flower-buds taper-pointed. Stipules 
and bracts small or deciduous, 

45, AMPHICARPASA. Keel and very similar wings nearly straight, blunt; the erect 
standard partly folded around them, Calyx tubular, 4-toothed. Flowers small ; 
those in loose racemes above often sterile, their pods, when formed, scimiter-shaped 
and few-seeded ; those at or near the ground or on creeping branches very small and 
without manifest corolla, but very fertile, making small and tleshy, obovate or pear- 


shaped, mostly subterranean, pods, ripening one or two large seeds. Bracts rounded 
and persistent, striate, as are the stipules, 


== = Leaves 5-7-foliolate. 


46. APJOS. Terbs, twining over bushes, bearing sweet-scented chocolate-purple flowers, 


in dense and short racemes; peduneles axillary, Calyx with 2 upper very short 
teeth, and 1 longer lower one, the side teeth nearly wanting, Standard very broad, 
turned back ; keel long and seythe-shaped, strongly ineuryed, or at length coiled 
Pod linear, flat, almost straight, several-seeded, 


2 . , 
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§ 4. Herbs, with abruptly pinnate leaves, the common petiole terminated by a tendril, 
by which the plant climbs or supports itself, or in many low species the tendril 
reduced to a mere bristle or tip, or in Cicer, which has toothed leaflets, an odd 
leaflet commonly takes its place ; pedeupiles axillary ; stamens almost always 
diadelphous. Cotyledons very thick, so that they remain underground in ger- 
mination, as in the Pea. - 

« Leaflets entire or sometimes toothed at the apex; radicle bent on the cotyledons; 

style injleced and bearded; pod flat or flattish. 

47. PISUM. Lobes of the calyx leafy. Style rigid, dilated above and the margins reflexed 
and joined together so that it becomes flattened laterally, bearded down the inner 
edge. Pod seyeral-seeded ; seeds globose. Flowers large. Leaflets only 1-3 pairs. 

48. LATHYRUS. Lobes of the calyx not leafy. Style flattened above on the back and 
front, bearded down one face. Pod several-seeded. Seeds sometimes flattish. 
Leaflets few or several pairs. 

49, VICIA. Style slender, bearded or hairy only at the apex or all round the upper part. 
Pod 2-several-seeded. Seeds globular or flattish. Leaflets few or many pairs. 

50. LENS. Lobes of the calyx slender. Style flattish on the back, and minutely bearded 
down the inner face. Pod 1-2-seeded. Seeds flattened, lenticular. Flowers small. 

* x Leaflets toothed all round, and usually an odd one at the end in place of a tendril ; 

style incurved, naked; radicle of the embryo almost straight. 

51. CICER. Calyx 5-parted. Pod turgid oblong, not flattened, 2-seeded. Seeds large, ir- 
regularly rounded-obovate, pointed. Peduncle mostiy 1-flowered. 


II. BRASILETTO SUBFAMILY. Flowers more or less 
irregular, but not papilionaceous; when they seem to’ be so, 
the petal answering to the standard will be found to be within 
instead of outside the other petals. Stamens 10 or fewer, 
separate. The leaves are sometimes twice pinnate, which is 
not the case in the true Pulse Family. Embryo of the seed 
straight, the radicle not turned against the edge of the 
cotyledons. 


» Leaves simple and entire. Corolla appearing as if papilionaceous. 

52. CERCIS. Trees, with rounded heart-shaped leaves, minute, early, deciduous stipules, 
and small but handsome red-purple flowers in umbel-like clusters on old wood, earlier 
than the leaves, rather acid to the taste. Calyx short, 5-toothed. Petals 5, the one 
answering to the standard smaller than the wing-petals and coyered by them; the 
keel-petals larger, conniving but distinct. Stamens 10, declining with the style. 
Pod linear-oblong, flat, thin, severa-seeded, one edge wing-margined, 

« x Leaves simply abruptly pinnate. Calyx and corolla almost regular. 

58, CASSIA. Flowers in ours yellow. Calyx of 5 nearly separate sepals. Yetals 5, 
spreading, unequal (the lower larger) or almost equal. Stamens 10 or 5, some of the 
upper anthers often imperfect or smaller, their cells opening by a hole or chink at the 
apex. Pod many-sceded. 

«x «x x Leaves, or at least some of them, twice-pinnate. 

54, CASALPINIA. Trees or shrubs, chiefly tropical, with mostly showy red or yellow 
perfect flowers. Calyx deeply 5-cleft. Petals 5, broad, spreading, more or less un- 
equal. Stamens 10, declining, along with the thread-shaped style, Pod flat. 

53, GYMNOCLADUS. Tall, thornless tree, with large compound leaves, no stipules, and 
diccious or polygamous, whitish, regular flowers in corymb-like clusters or short 
racemes terminating the branches of the season, Calyx tubular below, and with 5 
spreading lobes, the throat bearing 5 oblong petals and 10 short stamens, those of the 
fertile flowers generally imperfect. Pod oblong, flat, very hard, tardily opening, with 


, 
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a little pulp or sweetish matter inside, containing few or several large and thick hard 
seeds (over 3’ in diameter) ; the fleshy cotyledons remaining underground in germi- 


nation. 
86. GLEDITSCHIA. Thorny trees, with abruptly twice-pinnate or some of them once- 
pinnate leaves, the leaflets often crenate-toothed, inconspicuous stipules, and small, 
greenish, polygamous flowers in narrow racemes. Calyx 8-5-cleft, the lobes and the 
8-5 nearly similar petals narrow and spreading. Stamens 8-10. Pod flat, very tar- 
dily opening, often with some sweetish matter around the 1-several flat seeds. 
Cotyledons thin. 


' 


TII. MIMOSA SUBFAMILY. Flowers -perfectly regu- 
lar, small, crowded in heads or spikes; both calyx and corolla 
valvate in the bud; and the 4 or 5 sepals usually, and petals fre- 
quently, united more or less below into a tube or cup. Stamens 
4, 5, or more, often very many, usually more conspicuous than 
the corolla and brightly colored, the long capillary filaments 
inserted on the receptacle or base of the corolla. Embryo of 


the seed straight. Leaves almost always twice-pinnate and with — 


small leaflets, or apparently simple and parallel-veined when 


they have phyllodia (Lessons, p. 61) in place of true leaves. © 


The foliage and the pods only show the leguminous character. 


« Stamens once or twice as many as the petals,4-10. Ours herbs or nearly so, with 
rose-colored or whitish flowers, and leaves of many small leajiets. 


57, MIMOSA. Calyx commonly minute or inconspicuous. Corolla of 4 or 5 more or less 
united petals. Pod flat, oblong, or linear; when ripe the valves fall out of a per- 
sistent, slender margin or frame, and also usually break up into one-seeded joints. 

58. SCHRANKIA. Calyx minute. Corolla funnel-form, the 5 petals being united up to 
the middle. Stamens 10. Pod rough-prickly all over, long and narrow, splitting 
lengthwise when ripe into 4 parts. 

59. DESMANTHUS. Calyx 5-toothed. Corolla of 5 separate petals. Stamens 5 or 10. 
Pod flat, smooth, linear or oblong, 2-valyed, no persistent margin. 


x x Stamens numerous, or more than 10. Ours all shrubs or trees. 


60. ALBIZZIA. Flowers: yellow or rose-color to nearly white; the long stamens mona- 
delphous at the base. Corolla funnel-form, the 5 petals united beyond the middle, 
Pod fiat and thin, broadly linear, not opening elastically. Leaves twice pinnate. 

61. ACACIA. Flowers yellow or straw-color; the stamens separate and very numerous. 
Corolla of 4 or 5 separate or partly united small petals. Pod various. 


1. CHORIZEMA. (Greek, of no application.) 2f Greenhouse plants 
from Australia. 


C. ilicifolium, Labill. Hotty-teavep C. Bushy, with lance-oblong 


leaves cut into strong spiny teeth or lobes, and racemes of small copper- 
colored flowers, the wings redder. 


C. varium, Benth. Leaves round-cordate, nearly sessile, spiny-toothed 
or entire ; flowers yellow and red. 


2. BAPTISIA, FALSE INDIGO. (Greek: dye, some species yielding 
a poor sort of indigo.) Foliage of most species turning blackish in 
drying ; nearly all grow in sandy or gravelly dry soil; flowers spring 
and early summer. 2 
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* Flowers yellow ; leaves simple, perfoliate. 


B. perfoliata, R. Br. Low and spreading, smooth and glaucous; 
leaves round-ovate ; flowers single, small, axillary ; pod small and glob- 
war. Carolina and Georgia. : 


* * Flowers yellow ; leaves compound, of 3 leaflets. 


B. tinctdria, R. Br. Wuixp InpiGo. Pale or glaucous, smooth, bushy, 
2° high ; petiole very short ; leaflets small, wedge-obovate ; stipules minute, 
deciduous ; racemes few-flowered, terminating the branches; pods small, 
globular. Common. ; Z 

B. villosa, Ell. Minutely downy, stout stems, 2° high ; leaflets spatu- 
late-oblong or wedge-obovate, becoming smooth above; petiole very 
short; stipules more or less persistent ; many-flowered racemes of large 
flowers on slender pedicels ; pod minutely downy, oblong, taper-pointed. 
Va. to N. C. and Ark. 

B. ianceolata, Ell. Downy when young; leaflets thickish, blunt, 
lanceolate to obovate, very short; patiole spreading; stipules small, 
deciduous ; flowers rather large, solitary in the axils and in short terminal 
racemes; pod globular, slender-pointed. Common 8. and 8S. W. 


x * * Flowers white, or cream-color ; leaves all of 3 wedge-obovate to ob- 
lanceolate leajlets ; flowers in long terminal racemes. 


B. leucophzea, Nutt. Low and spreading, 1° high, soft-hairy ; bracts 
and stipules persistent, large and leaf-like ; racemes reclined, one-sided ; 
flowers on slender pedicels, cream-colored, large (1' long) ; pods hoary, 
ovate. Open woods, W and 8. 

B. leucantha, Torr. & Gray. Smooth and glaucous, stout, 3°-5° high ; 
branches spreading ; petioles rather short; lanceolate stipules and bracts 
deciduous ; racemes erect, long ; flowers large (1/ long); pods oval-oblong, 
2/ long, raised on a stalk fully twice the length of the calyx. Alluvial 
soil, from Ont. W. and 8S. 

B. Alba, R. Br. Smooth, 2°-3° high ; branches slender, widely spread- 
ing; petioles slender; stipules and bracts minute, deciduous; racemes 
loose, erect, or spreading, long-peduncled ; flowers small (3/—}! long) ; 
pods cylindrical. S. Ind. and Mo. to La. and E. 


x * x * Flowers indigo-blue ; leaves of 3 leaflets, as in the foregoing. 


B. australis, R. Br. Smooth and stout, pale, erect, 2°-5° high ; lance- 
olate and rather persistent stipules as long as the short petiole ; racemes 
erect; flowers nearly 1/ long, on short pedicels ; pods oval-oblong, 2/-3! 
long, on a stalk as long as the calyx. Pa. to Ga. and W. to Mo.; also cult. 


3. THERMOPSIS. (Greek: resembling the Lupine.) 
x Stipules prominently shorter than the long petioles ; pod sessile. 

T. Caroliniana, Curtis. Stem smooth, 3°-6° high, simple; leaflets 
obovate-oblong, silky beneath ; stipules ovate or oblong, clasping ; racemes 
6/-12' long, villous, erect, many-flowered ; pods oblong-linear, erect. 
Mts. of N. C.; and cult. 

* * Stipules nearly equaling or longer than the short petioles ; pod stalked. 

T, méllis, Curtis. Downy, 1°-2° high; branches spreading ; leaflets 
8 obovate-oblong; stipules oblong-ovate, leaflike, some as long as the 
petioles; long, narrow-linear, spreading pods; flowers spring. Open 
woods from S. Va., 8. 


4. CLADRASTIS, YELLOWWOOD. (Greek: branches brittle.) 


C. tinctdria, Raf. Wood light yellow ; bark close, like that of Beech ; 
leaves of 7-11 parallel-veined oval or ovate leaflets (3/-4' long and smooth, 
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as is the whole plant); panicles terminating the branchlets of the season, 
ample hanging (1° or more long) ; flowers delicately fragrant, cream- 
white. May to June. Much planted. Still often known in gardens as 
VirGfLia LUTEA. 


5. SOPHORA. (An ancient name of an allied plant.) 


S. Jap6nica, Linn. Japan 8, Tree 20°-50° high ; bark greenish ; leaf- 
lets 11-13, oval or oblong acute, smooth ; panicles loose, terminating the 
branches at the end of summer; flowers cream-white ; fruit a string of 
fleshy, l-seeded joints. China. 


6. CROTALARIA, RATTLEBOX. (Greek: a rattle, the seeds rat- 
tling in the inflated pod.) Native, in sandy soil; flowers yellow, in 
summer. 


C. sagittalis, Linn. Low, 3/-6’ high, branching, beset with rusty- 
colored spreading hairs ; leaves néarly sessile, oval or lance-oblong ; pedun- 
cles 2-3-flowered. @ N. and 8. 

C. ovalis, Pursh. Spreading, rough with appressed hairs; leaves 
short-petioled, oval, oblong, or lanceolate, hairy ; peduncle with 3-6 scat- 
tered flowers. 2/ S. 

C. Piirshii, DC. Stems erect, rough-hairy; leaves smooth above, 
oblong or linear; racemes 6/—-12' long, 5-10-flowered. S. 2 


7. GENISTA, WOAD-WAXEN, WHIN. (Celtic: little bush.) 


G. tinctéria, Linn. Dyerr’s W. or GREENWEED. Low and under- 
shrubby, not thorny; leaves lanceolate; flowers bright yellow, rather 
small, somewhat racemed at the end of the striate-angled green branches, 
in early summer, Nat. from Eu. im sterile soil, N. Y. and Mass. 


8. ULEX, FURZE, GORSE, WHIN. (An old Latin name.) Cult. 


U. Europceus, Linn. 2°-5° high} spines 1/-2! long; bracts large, 
ovate; calyx yellow, with black, spreading hairs, its teeth minute; 
flowers odorous. Eu. ; 

U.‘ndnus, Smith. Dwarr F. 1°-3° high; spines shorter; bracts 
minute; calyx with appressed hairs, its teeth lanceolate. W. Eu. 


9. CYTISUS. (Ancient Roman name of some plant.) 
* Hardy shrubs. 


C. scopdrius, Link. Scotrcu Broom. 38°-5° high, smooth, with long 
and tough, erect, angled, and green branches; leaves small, the lower 
short-petioled and with leaflets 8, obovate, or the upper of a single sessile 
leaflet, and large and showy golden-yellow flowers on slender pedicels in 
the axils ; calyx with 2 short and broad lips; style and stamens slender, 
held in the keel, but disengaged and suddenly starting upward when 
touched (as when bees alight on the defiexed keel), the style coiling 
spirally; pod hairy on the edges. Barely hardy N.; running wild in 
Va. and S.; flowers early summer. Eu. 

C. capitatus, Jacq. 2°-4° high ; branches erect-spreading, strict, rough- 
hairy ; leaves villous; flowers yellow, numerous, crowded in terminal 


headlike umbels. Eu. : ¥ 
* * Greenhouse shrubs. 


C. Canariénsis, Steud. A shrub with crowded, slender, soft-hairy 


leaves and leaflets 3, very small, obovate ; flowers small, yellow, sweet- 


scented, in elongated racemes in late winter. Canary Islands; cult. in 
conservatories. 
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C. racemdsus, Hort. From Teneriffe; has flowers more ‘spicate, and 
oblong-spatulate leaflets 3-4 times larger than the last. 


10. LABURNUM. (Ancient Latin name.) 


L. vulgare, Gris. Lanurnum, Gotpen Cuary, or Bran Tren. A low 
tree with smooth green bark ; leaves slender-petioled ; leaflets 3, oblong 
(2!-3! long), pubescent beneath ; flowers showy, golden-yellow, hanging 
in long racemes, in late spring; pods hairy, with one thicker edge, but 
not winged. Eu. Several cult. forms. hl = 


11. LUPINUS, LUPINE. (Latin: lupus, a wolf, because Lupines 
were thought to devour the fertility of the soil.) 


* Perennials. 


L. perénnis, Linn. Wirp L, Somewhat hairy; stem erect, 19-119 
high ; leaflets 7-11, spatulate oblong or oblanceolate, green ; raceme long ; 
flowers of showy purplish blue (rarely pale), in late spring. N. Eng. to 
Minn. and S. 

L. polyphyllus, Lindl. Many-tnavep L, 39°-4° high, rather hairy ; 
leaflets 13-15, lanceolate or oblanceolate; raceme very long, dense; 
flowers blue, sometimes purple, variegated, or even white, in June. Ore. 
and Cal.; the principal hardy perennial species of the gardens. 


* * Annuals, or cult. as annuals. 
+ Ovules only 2; leaflets usually 9. 

L. microcdrpus, Sims. 1°-2° high, sparsely hairy; flowers yellow to 
(rarely) white or pink, forming distinct and separate whorls im the long 
raceme, Cal. 

+ + Ovules 4-8 ; leaflets usually fewer (5-9). 


++ Flowers normally blue; stems dwarf (1° or less). 


L. affinis, Agardh. Short-hairy ; leaflets 5-7, rather smooth above, 
broadly wedge-obovate, obtuse, or emarginate; bracts short; flowers 
whorled in the raceme, deep blue. Cal. 

L. ndnus, Dougl. Dwarr L. Long-hairy ; leaflets linear to oblance- 
olate, usually acute, pubescent both sides; bracts exceeding calyx; 
flowers bluish-purple. Cal. 


a+ ++ Flowers blue, white, or rose-color; stems tall (2° or more). 


L. mutabilis, Sweet. Cult. from S, Am.; tall, very smooth through- 
out; leaflets blunt, about 9, narrow-oblong; flowers very large, sweet- 
scented, violet-purple (or a white variety), with yellow and a little red on 
the standard. ' 

L. hirsdtus, Linn, Cult. in old gardens, from Eu. Clothed with soft 
white hairs; leaflets spatulate-oblong; flowers in loose whorls in the 
raceme, blue, with rose-color and white varieties ; pods very hairy. 


++ ++ ++ Flowers yellow. 


L. fdteus, Linn. Yrtiow L., of the gardens, from Eu., silky-hairy, 
rather low ; flowers in whorls, crowded in a dense spike. 


12. MELILOTUS, MELILOT, SWEET CLOVER. (Greek: honey, 
Lotus.) Foliage sweet-scented, especially in drying. Natives of the 
Old World, running wild in waste or cultivated ground; flowers all 
summer. @ @) 
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M. Giba, Lam. Warrs M., Boxnara or Tres CLover, 8°-6° high, 
branching; leaflets obovate or oblong, truncately notched at the end, 


white flowers in loose racemes. Has been cult. for green fodder, and ~ 


now as a ‘‘bee plant.” ; 
M. officindlis, Willd. Yettow M. 2°-8° high, with merely blunt 


leaflets and yellow flowers. 


13. MEDICAGO, MEDICK. (The name of Lucerne, because it came 
to the Greeks from Media.) All natives of the Old World; afew have 
run wild here. Flowers all summer. 


« Flowers violet-purple or bluish. 2 


M. sat)va, Linn. Lucerne, Atratra. Cultivated for green fodder, 
especially S.; stems erect, 1°-2° high, from a long, deep root } leaflets 
obovate-oblong; racemes oblong; pod several-seeded, linear, coiled about 


2 turns. * * Flowers yellow. @ @ 


M. lupulina, Linn. Buiack Mepicn, Nonesucu. Low, spreading, 
downy, with wedge-obovate leaflets, roundish or at length oblong heads 
or spikes of small flowers, and little kidney-shaped, 1-seeded pods turning 
black when ripe. Waste places. 

M. maculata, Willd. Srorrep M. Spreading or trailing; somewhat 
pubescent leaflets, broadly inversely heart-shaped, marked with a dark 
spot ; peduncles 3-5-flowered ; pod flat, compactly coiled three or more 
turns, its thickish edge beset with a double row of curved prickles. Waste 
places, N. Eng. 

M. denticuldta, Willd. like the last, but nearly glabrous ; pod loosely 
coiled, deeply reticulated, with a sharp edge. Same range. 


14. TRIFOLIUM, CLOVER, TREFOIL. (“atin name: three leaflets.) 


x Flowers sessile in dense heads; corolla tubular, withering away after 
Jlowering. 


+ Calyx-teeth silky-plumose, longer than whitish corolla. @) 


T. arvénse, Linn. Raxsir Foor or Stone C. Erect, 5/10! high, silk- 


downy, especially the oblong or at length cylindrical grayish heads or 
spikes; leaflets narrow. Hu. 


+ + Calyx scarcely hairy except a bearded ring in throat; shorter than 
rose-purple, long-tabular corolla ; flowers sweet-scented, in summer. 2f 


T. -praténse, Linn. Rep C. Stems ascending; leaflets obovate or oval, 
often notched at the end and with a pale spot on the face; head closely 
surrounded by the uppermost leaves. Eu. Extensively cult. in meadows. 

T. médium, Linn, Ziczac C., Mammotu C. Like the last, but stem 


zigzag ; leaves oblong, entire, spotless; head usually stalked. Eu. Dry 
hills, Nova Scotia to EK. Mass. 


* # Flowers short-pediceled (refiexed when old), persistent and turning 
brownish in round umbels or heads, on slender naked peduncles ; corolla 
white, rose-color or red. 


T. reflézum, Linn. BurratoC. Wild S. and especially W.; some- 
what downy ; stems ascending, 6/-12’ hich ; leaflets obovate-oblong, finely 
toothed ; heads and rose-red and whitish flowers fully as large as in Red 
Clover ; calyx-teeth hairy ; pods 3-5-seeded. @) 

T. stoloniferum, Muhl. Runnine Burrato ©. Smooth; some of the 
stems forming long runners; leaflets broadly obovate or obcordate ; flowers 


white, barely tinged with purple; pods 2-seeded, iri : 
openings, W, purple; Pp l. 2f Prairies and oak 


a 
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T. Carolinianum, Michx. Carona C. Fields and pastures S.; a 
little downy, spreading in tufts 5/’-10' high; leaflets small; stipules 
broad; heads small; corolla purplish, hardly longer than the lanceolate 
calyx-teeth. 2/ 

T. r@fens, Linn. WuireC. Smooth; stems creeping; leaflets obcor- 
date ; p@sioles and peduncles long and slender; stipules narrow; heads 
loose, umbel-like ; white corolla much longer than the slender calyx-teeth. 
Fields, etc., everywhere. 2f This is the Suamrock of Ireland. 

T. hybridum, Linn. Ausixr C. Like the last, but the taller stems 
erect or ascending, not rooting at nodes ; flowers rose-tinged. Becomin 
common. Eu. 

T. incarnatum, Linn. Crimson C. Hairy, stem erect, 19-2° high; 
leaflets obovate or nearly round; stipules broad, with broad leafy tips; 
flowers crimson, scarlet, or (rarely) cream-color, 3! long; heads stalked, 
terminal, ovoid, at length cylindric. Grown in Middle States andS. @ 


fea 
a 


* * * Flowers short-pediceled (reflexed when old), in round heads, pro- 
duced through late summer and autumn; corolla yellow, turning chest- 
nut-brown, dry and papery with age. @ 


T. agrarium, Linn. Yretrow C., Hor C. Smoothish, 6/-12’ high; 
leaflets obovate-oblong, all nearly sessile on the end of the petiole; stip- 
ules narrow, cohering with petiole half its length. Eu. Eastward. 

T. procumbens, Linn. Low Hop C._ 38/-6! high, spreading, rather 
downy ; leaflets wedge-obovate, notched at the end, the lateral at a little 
distance from the other; stipules ovate, short. Eu. Common. 


15. PETALOSTEMON, PRAIRIE CLOVER. (Greek: petal, sta- 
men.) In prairies, pine barrens, etc. W. and §.; flowers never 
yellow, in terminal spikes; summer. 2/ 


* Leaflets 5-9; spikes tong-peduncled. 


P. violaceus, Michx. Smoothish, 19-2° high; leaflets mostly 6, 
narrow-linear; spikes globose-ovate, oblong-cylindric with age; flowers 
rose-purple ; calyx silky, hoary. Prairies W. 

P. cAndidus, Michx. Smooth, 2°-3° high ; leaflets 7-9, lanceolate or 
linear-oblong; spikes oblong, cylindric with age; bracts awl-pointed. 
Enainios Mi: x * Leaflets 13-29 ; spikes short peduncled. 

P. villdsus, Nutt. Soft, downy, or silky all over; leaflets 13-17, 
linear or oblong; spikes cylindric; corolla rose-color. Wis. and W. — 

P. folidsus, Gray. Smooth; leaflets 15-29, linear-oblong; spikes 
cylindric ; corolla rose-color. Ill., Tenn. 


16. DALBA. (For an English botanist, Sa:.,wel Dale.) 


D. alopecuroides, Willd. Stem erect, 1°-2° high; leaves smooth, of 
many linear-oblong leaflets ; flowers whitish, small, in a dense silky spike 
insummer. @) Alluvial soil, Ala., far N. W. 


17. AMORPHA, FALSE INDIGO. (Greek: wanting form, from the 
absence of 4 of the petals.) Leaflets usually with little stipels. 


Flowers summer. , pods 1-seeded; leaflets small. 


A. canéscens, Nutt. Leap Prant. 19-3° high, hoary with soft 
down; leaves sessile, of 29-51 elliptical leaflets, smoothish above when 
old; flowers violet-purple in late summer. Prairies and rocky banks, 


W.andS. W. 
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A. herbacea, Walt. In pine barrens, N. C. to Fla. and W., is pubes- 
cent or glabrous, with 15-85 rigid, oblong, dotted leaflets, and spicate, 
solitary, or panicled racemes of blue or white flowers; shrub 2°-4°, with 
purple branches. 

* * Pods 2-seeded ; leaflets larger, scattered. 7 


A. fruticdsa, Linn. Fausr Inpico, A tall or middle-sized shrub, 
smoothish ; leaves petioled, of 15-25 oval or oblong leaflets ; flowers vio- 
let or purple in early summer, River banks, Penn. S. and W.; also 
cult, 


18. PSORALBA. (Greek: scurfy, from the roughish dots or glands.) 
Flowers early summer, violet, bluish, or almost white. 2 


* Leaves pinnately 3-foliolate, or the uppermost of a single leaflet. 


P. Ondbrychis, Nutt. 8°-5° high, erect, nearly smooth; leaflets 
lance-ovate, taper-pointed ; stipules and bracts awl-shaped; flowers in 
short peduncled racemes 3/6’ long; pods rough and wrinkled. River 
banks, O. to IIL, S. and KE. 

P. melilotoides, Michx. Dry places, W. and §. 19°-2° high, erect, 
somewhat pubescent, slender; leaflets lanceolate or lance-oblong ; stip- 
ules awl-shaped ; flowers in oblong spikes, long-peduncled ; pods strongly 
wrinkled. 

x * Leaves palmately 3-5-foliolate; root not tuberous. 


P. tenuiflora, Pursh. Bushy-branched, slender, 2°-4° high, somewhat 
hoary when young; leaflets linear or obovate-oblong, much dotted ; flowers 
(2-3! long) in loose racemes ; pods glandular-roughened. Prairies, Ill., W. 

P. argophylla, Pursh. Widely branched, 1°-8° high, silvery white all 
over with silky hairs; leaflets elliptic-lanceolate ; spikes interrupted. 
Prairies, Wis., W. 


x * x Leaves palmately 5-foliolate ; root tuberous. 
P. esculénta, Pursh. Pomme Birancne. Low and stout, 5'-15! high, 


roughish hairy ; root turnip-shaped, mealy, edible ; leaflets 5, lance-oblong 


or obovate ; spike dense, oblong; flowers 3’ long; pod hairy, pointed. 


19. TEPHROSIA, HOARY PEA. (Greek: hoary.) Native plants 
of dry, sandy, or barren soil, chiefly S.; flowers summer. 


*% Stems erect, simple, very leafy up to the terminal, oblong, dense, raceme or 
panicle. 


T. Virginiana, Pers. Goat’s Ruz, Catcut, from the very tough, 
long and slender roots. White, silky-downy; stem erect, simple, 1°-2° 
high ; leaflets 17-29 linear-oblong ; flowers large and numerous, yellowish- 
white with purple; peds downy. Common N. and S. 


x * Stems branching, often spreading or decumbent; leaves scattered ; 
racemes opposite the leaves, long-peduncled ; flowers fewer and smuller ; 
pubescence mostiy yellowish or rusty. 


T. spicata, Torr. & Gray. 1°-2° high, loosely soft-hairy ; leaflets 
9-15, wedge-oblong or obovate ; flowers 6-10, rather large, scattered, 
white and purple, in a raceme or spike. Del. S. 

T. hispidula, Pers. Low, closely pubescent or smoothish; leaflets 
11-15, oblong, small, the lowest pair above the base of the petiole; 
flowers 2-4, small, reddish-purple. Va. 8. 

T. chrysophylla, Pursh. Nearly prostrate; leaflets 5-7, wedge-obo- 
vate, smooth above and yellowish silky beneath, the lowest pair close to 
the stem; flowers as in the last. Ga. S. and W. 
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20. SESBANIA. (Arabic: Sesban, a little altered.) Flowers late 
summer. : 


S.macrocarpa, Muhl. Tall, smooth; leaflets linear-oblong; flowers 
few, on a peduncle shorter than the leaves, corolla yellow with some red- 
dish or purple ; pods linear, narrow, hanging, 8’-12! long ; seeds many. @ 
Swamps S. of 

S. vesicaria, Ell. Resembles the preceding in foliage and small, yellow 
flowers, but has a broadly oblong turgid pod, only 1! or 2! long, pointed, 
raised above the calyx on aslender stalk, 2-seeded, the seeds remaining 
inclosed in the bladdery white lining of the pod when the outer valves - 
have fallen. @ Low grounds S. 

S. grandiflora, Poir. A shrub or tree-like plant of India, run wild 
in Florida, occasionally cult. for ornament S. ; flowers 3/-4! long, white or 
red; pods slender, hanging, 1° or so long. 


21. INDIGOFERA, INDIGO PLANT. (Name means producer of 
indigo.) 

/. tinctoria, Linn. This and the next furnish much of the indigo of 
commerce, were cult. for that purpose S., and have run wild in waste 
places; woody at base, with 7-15 oval leaflets, racemes shorter than 
the leaves, the deflexed knobby terete pods curved and several-seeded. 

J. Anil, Linn. Differs mainly in its flattish and even pods thickened at 
both edges. 


22. ONOBRYCHIS, SAINFOIN. (Greek: asses’ food.) 


0. sativa, Lam. Common S. Sparingly cult. from Europe as a fodder 
plant ; herb 1°-2° high ; leaflets numerous, oblong, small ; stipules brown, 
thin, pointed ; spikes of light pink flowers on long axillary peduncles, in 
summer ; pod semicircular bordered with short prickles or teeth. 2 


23. ASTRAGALUS, MILK VETCH. (Greek: application uncer- 
tain.) Very many native species west of the Mississippi. Y 


»% Pod turgid, completely or partially 2-celled by the intrusion of the dorsal 
: suture. 


« Pod plum-shaped, becoming thick and fleshy, indehiscent. 


A. caryocarpus, Ker. Grounp Priums. Minutely appressed-pubes- 
cent; leaflets narrow, oblong ; short racemes or spikes of violet-purple 
flowers in spring; fruit of the size and shape of a small plum, but more 
or less pointed, fleshy, becoming dry and corky, very thick-walled. Com- 
mon along the Upper Mississippi and W. and S. on the plains. 

A. Mexicanus, DC. Smooth or with looser hairs ; leaflets roundish or 
oblong ; corolla cream-color, bluish only at tip; fruit globular, pointless. 
Prairies, Ill. to Kan, and S. 


a «+ Pod dry, coriaceous, cartilaginous, or membranous, dehiscent. 
++ Pod completely 2-celled. 


A. mollfissimus, Torr. Stout, decumbent, densely silky, villous 
throughout and tomentose ; flowers violet; pod sulcate at both sutures. 
Neb. to Kan. and Tex. A ‘‘loco”’ weed. 

A. Canadénsis, Linn. Tall, erect, 19-49 hich, slightly pubescent; 
flowers greenish cream-colored, in summer ; pods oblong, terete, scarcely 
sulcate. River banks, common. 

A. glaber, Michbx. Pine barrens, N. C. to Fla. ; tall, nearly smooth ; 
leaflets 15-25, oblong-linear, pubescent beneath ; spikes loose, longer than 
the leaves, with white flowers ; pod oblong and curved, flattened edgewise. 
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a+ ++ Pod not completely 2-celled. | 


A. distértus, Torr. & Gray. Low, diffuse, nearly smooth; leaflets 
oblong, emarginate ; flowers pale purple; pod curved, thick-coriaceous. 
Ill. to lowa and 8. to Tex. 


* * Pod 1-celled, neither suture intrusive, or the ventral more than dorsal. 


A. Codperi, Gray. Gravelly shores N. and W.; resembles the fore- 
going, but smoother ; 1°-2° high, with small white flowers in a short spike, 
and inflated ovoid pods about 1’ long, thin-walled, and not divided inter- 
nally ; flowers in early summer. 


24. ROBINIA, LOCUST TREE. (for two early French botanists, 
Robin.) Natives of Atlantic, Middle, and Southern States, planted, 
and the common Locust running wild N. Flowers late spring and early 
summer. 


R. Pseudacacia, Linn. Common L. or Fatsp Acacia. Tree ; branch- 
lets naked ; racemes slender and loose-hanging ; flowers fragrant, white ; 
pods smooth. Used as a stock for next two. 

R. viscdsa, Vent. Crammy L. Small tree; branches and stalks 
clammy ; prickles very short ; racemes short and dense; flowers faintly 
rose-colored ; scentless pods rough, clammy. Very rare wild. 


R. hispida, Linn. Brisrry L. or Rose Acacia. Ornamental shrub ;> 


branches and stalks bristly ; broad leaflets tipped with a long bristle; 
flowers large and showy, bright rose-colored in close or loose racemes; 
pods clammy-bristly. 


25. CARAGANA, PEA TREE. (Tartar name.) Planted for ornament. 
* Petioles with unarmed tip. 


C. arboréscens, Lam. S1perran P. Shrub or low tree; leaflets 4-6 
pairs, oval-oblong, downy ; stipules firm or spinescent; flowers 2 or 3 
together, yellow, in spring ; pod cylindric. Siberia. 

C. microphylla, Lam. Low shrub; leaflets 6-9 pairs, 4-5 lines long ; 
stipules thorny ; flowers solitary or in pairs ; pod small, compressed. Asia. 


* * Petioles with spiny tips. 


C. Cham/dgu, Lam._ Cutnesr P. A low or spreading shrub; has 2 
rather distant pairs of smooth, oval, or obovate leaflets ; stipules spiny. 
China and Japan. 

C. frutéscens, DC. Low shrub; leaflets 2 pairs, obovate, crowded at 
the summit of the petiole ; stipules soft. Siberia to Japan. 


26. COLUTEA, BLADDER SENNA. (Derivation obscure.) 


C. arboréscens, Linn. Common B. Leaflets 7-11, oval and rather 
truncate ; racemes of 5-10 yellow flowers, in summer; pods large, very 
thin-walled, closed. Eu. 


27. WISTARIA. (For Prof. Wistar of Phila.) Very ornamental 
woody twiners; flowers spring. 


W. frutéscens, Poir. Amprican W. Soft-downy when young ; leaflets 
9-15, lance-ovate ; raceme of showy blue-purple flowers, dense ; calyx 
narrowish, wings with one short and one very long appendage at the base 
of the blade; ovary smooth, Along streams W. and §., and cult. 


W. Chinénsis, DC. Cuinusn W, A very fast-growing climber (sometimes 
20° in a season) ; racemes long, pendant ; wings appendaged on one side: 


= 
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only. Flowers blue. Often flowering twice in the season. There are 
white and double-flowered and variegated-leaved varieties and some with 
racemes 2°-3° long. Barely hardy in New England. China or Japan. 


28. STYLOSANTHES. (Greek: column, flower, from the stalk-like 
calyx-tube. ) . 


S. elatior, Swartz. Low, inconspicuous, tufted herb; stems wiry, 
downy on one side; leaflets lanceolate, strongly straight-veined ; flowers 
orange-yellow, small, in little clusters or heads, in late summer. Pine 
barrens from L. I. to Fla. and Ind., 8. W. 


29. LESPEDEZA, BUSH CLOVER. (For Lespedez, a Spanish gov- 
ernor of Florida.) Mostly homely plants in sandy or sterile soil ; flowers 
late summer and autumn. 


« Stipules and bracts minute ; natives (except one). 2 


+ Flowers of two sorts, the larger violet-purple, scattered or in open pant- 
cles or clusters, slender-peduncled, seldom fruitful; the fertile ones 
mostly without petals, intermixed or in smail sessile clusters; pod 
generally exserted. ‘ 


L. proctimbens, Michx. Slender or trailing, minutely hairy or soft- 
downy ; leaflets oval or oblong ; peduncles slender and few-flowered. 
Common. 

L.. violacea, Pers. Bushy-branching, erect or spreading, sparsely 
leafy ; leaflets thin, broadly oval or oblong, finely appressed-pubescent 
beneath ; peduncles slender, loosely few-flowered. Common. 

L. reticulata, Pers. Erect, densely leafy ; leaflets thickish, linear to 
linear-oblong ; flowers clustered on peduncles, much shorter than the 
leaves; pods acute. Mass. to Minn. and S. 

L. Stuvei, Nutt. Stems upright-spreading, very leafy, downy with 
spreading hairs; leaflets mostly oval or roundish, silky or white-woolly 
beneath ; pods acuminate, Mass. to Mich. and §$. 

L. Siebdldi, Miq. (or DesmopIUM PENDULIFLORUM). A recent Japanese 
garden plant, is a shrub-like herb 3°-6°, with lanceolate, pointed leaflets, 
smooth above and appressed-pubescent beneath, and axillary racemes, 
3/-6/ long, of late rose-purple flowers about a half inch in length. Known 
also as L. nfcotor, but that species is probably not cult. in this country. 


~ + Flowers all alike, perfect, in close spikes or heads, on upright, (2°- 
4° high) simple, rigid stems ; corolla cream-color or white with a purple 
spot on the standard, about the length of the silky-downy calyx ; pod 
included. 


» L. polystachya, Michx. Leaflets roundish or oblong-ovate ; petioles 
and peduncles slender ; spikes becoming rather long and loose ; mature 
pod hardly shorter than calyx. Common, 

L. capitata, Michx. Stems rigid, woolly ; leaflets oblong or some- 
times linear, silky beneath, thickish ; peduncles and petioles short ; 
flowers in globular heads ; pod much shorter than the calyx. Common. 

L. angustifdlia, Ell. Like the last, but leaflets linear, heads oblong 
on slender peduncles ; pod hardly shorter than calyx. N. J.,S. and W. 


* * Stipules and bracts broad and scarious; naturalized from China and 
Japan. @ 


L. striata, Hook. & Arn. JAPAN Crover. Low and spreading, 3/-10! 
high, much branched, almost smooth ; leaflets oblong or. wedge-oblong, 
1'-1/ long; peduncles very short, with 1-5 small, purplish flowers. A 


forage plant in the S, States and Cal. 
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30. DESMODIUM, TICK TREFOIL. (Greek: a band or chain, from 
the connected joints of the pod.) 2f Flowers in summer. 


§ 1. Native hardy species; the joints of the pod adhere to clothing or to 
the coats of animals; jlowers sometimes turning greenish in withering. 


* Pod raised far above the calyx on a slender stalk, straightish on the 
upper margin, divided from below into 1-4 joints ; flowers in one naked 
terminal raceme or panicle ; plants smooth, 1°-8° high ; stipules bristle- 

. form. 


D. nudiflorum, DC. The mostly leafless flower-stalk and the leaf- 
bearing stem rising separately from a common root; the leaves all 
crowded on the summit of the stem; leaflets broadly ovate, bluntish, 
pale beneath. Common. 

D. acuminatum, DC. Flower stalk terminating the stem, which bears 
a cluster of leaves; leaflets large (4/-5’ long), round-ovate, with a taper- 
ing point, or the end one blunter, green both sides. Common. 

D. paucifldrum, DC. Leaves scattered along the low, (8/-15! high) 
ascending stems; leaflets rhombic-ovate, pale beneath ; raceme terminal, 
few-flowered. Ont. to Penn., Kans. and S. 


* * Pod raised on a stalk little if at all surpassing the deeply-cleft calyx ; 
stems long, prostrate or decumbent; racemes mostly simple, axillary 
and terminal ; stipules ovate, striate, taper-pointed, persistent. ; 


D. rotundifélium, DC. Soft-hairy ; leaflets orbicular, about 3! long; 
flowers purple, the 8-5 rhombic-oval joints of the pod rather large. 


* * « Pod little if at all stalked in the calyx ; racemes panicled. 


+ Stems erect, 3°-6° high; stipules large, ovate or lance-ovate, and 
pointed ; bracts similar but deciduous; flowers large for the genus. 


++ Pods of 4-7 rhombic-oblong joints, each joint about }! long. 


D. canéscens, DC. Hairy; stems branching ; leaves pale; leaflets 
ovate, bluntish, about the length of the common petiole, reticulated 
beneath and both sides roughish with fine, close pubescence; joints of 
pod very adhesive. Common. 

D. cuspidatum, Torr. & Gray. Very smooth, except panicle; ‘stem 
straight; leaflets lance-ovate, taper-pointed (3'-5! long), longer than the 
common petiole ;' pod with smoothish joints. Common. 


++ ++ Pods of 3-5 oval joints, not over 1 Jong. 


D. Tllinoénse, Gray. Rough with short hairs ; leaflets ovate-oblong 
or ovate-lanceolate (2'-4' long), obtuse, firm, venation prominent, whitish 
beneath ; pod scarcely over 1’ long. ® 


+ + Stems erect, 2°-6° high; stipules mostly deciduous, awi-shaped, 
small, and inconspicuous ; racemes panicled. 


+ Bracts small and inconspicuous » Common petiole slender; flowers 
smallish ; joints of pod 3-5, unequal-sided. 


D. viridiflorum, Beck. Stem very downy ; leaflets broad ovate, very 
so, white, with soft-velvety down beneath. N. J. to Fla., Mo., 
and ‘lex. 

D. Dillénii, Darl. Stem and the oblong or oblong-ovate, bluntish, thin 
leaflets softly and finely pubescent ; the latter 2/-3/ long. Common. 

D. paniculatum, DC. Smooth, or nearly so, throughout ; leaflets 


lanceolate or lance-oblong tapering to a bl 4 : 
. unt point, 3/-6/ long ; 
loose. Common. et ° point, 3’-8/ long ; panicle 
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D. strictum, DC. Slender stems smooth below, above and the narrow 
panicle rough-glandular ; leaflets linear, blunt, reticulated, very smooth, 
1/-2' long. N.J.to Fla. and La. 


++ ++ Bracts, before Jlowering, conspicuous ; common petiole very short ; 
. joints of pod roundish. 


D. Canadénse, DC. Stem hairy, 3°-6° high, leafy up to the panicle ; 
leaflets lance-oblong, blunt, 2/-3/ long; racemes dense, the pink-purple 
flowers larger than in any other, 4’—}! long. Chiefly N. and W. 

D. sessilifolium, Torr. & Gray. Stem pubescent, 2°-4° high; the 
long panicle naked; common petiole hardly any; leaflets linear or” 
linear-oblong, blunt, reticulated, rough above, downy weneath; flowers 
small. Chiefly westward. 


a + + Stems ascending or spreading, 19-3° long ; stipules and bracts 
awl-shaped and deciduous ; panicle naked, loose; flowers small; pod of 
2 or 3 small, oval, or roundish joints. 


D. rigidum, DC. Stems hoary, with a rough pubescence; leaflets 
ovate-oblong, blunt, thickish, roughish, and reticulated, 1/-24’ long, the 
lateral longer than the common petiole. Mass., 8. and W. 

D. Marildndicum, Boott. Smooth or nearly so, slender; leaflets 
ovate or roundish, thin, the lateral ones about the length of the slender 
petiole ; otherwise like the preceding, and of like range. 


w+ + + Stems reclining or prostrate; racemes few-flowered. 


D. lineatum, DC. Smoothish; stem striate-angled; stipules awl- 
shaped, deciduous; leaflets orbicular, 1! or less in length, much longer 
than the common petiole ; flowers and 2 or 3 rounded joints of the pod 
small. Md. to Fla. and La. 


§ 2. Exotic conservatory species. 


D. gyrans, DC. TriecrapH Pant. Leaflets elliptic-oblong, termi- 
nal very large, lateral very small. Cult. from India for curious move- 
ments of leaflets. (Lessons, Fig. 491.) 


31. ERYTHRINA. (Greek: red, the usual color of the flowers.) 


E. herbacea, Linn. Stems herbaceous, 2°-4° hich from a thick, 
woody base, somewhat leafy, the leaflets broadly triangular-ovate ; others 
nearly leafless, terminating in a long, erect raceme of narrow, scarlet 
flowers; standard (2/ long) straight, folded, lanceolate ; keel small; seeds 
scarlet; flowers spring. Sandy soil near the coast 5. nd 

E. Crista-gé/li, Linn. Tree-like ; leaflets oval or oblong ; loose racemes 
of large crimson flowers; keel large ; standard broad, spreading ; wings 
rudimentary. Cult. in conservatories, from Brazil. 


32. GLYCINE. (Greek: sweet.) @ 

G. hispida, Maxim. (or Sosa ufspipA). Soy Bran. Plant strong 
and erect, 2°-4° tall, loosely hairy ; leaflets large and thin, broadly ovate 
and nearly or quite obtuse, the lateral ones lop-sided and short stipitate, 
the terminal long stipitate, the common petiole 6/-12! long ; pods flat and 
villous, 2/-4! long, containing from 2-4 roundish or oblong small Beans, 
and splitting open when ripe. Coming into prominence as a forage plant, 
the Beans also edible. Japan and China; but unknown wild, and sup- 
posed to be derived from Glycine Soja. 


33. ARACHIS, PEANUT, GOOBER. (Meaning of name obscure.) 

A. hypogea, Linn. The only common species, from South America, 
cult. §.; the nut-like pods familiar, the oily, fleshy seeds being roasted 
and much eaten. @ 
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34. ZISCHYNOMENE, SENSITIVE JOINT VETCH. (Greek: 
ashamed, referring to the sensitive leaflets of some species.) Flowers 
summer, 


4G. hispida, Willd. Stem rough-bristly, 2°-4° high ; leaflets 37-51, 
linear; flowers yellow; pod bristly, stalked ; joints 6-10. Low grounds, 
Penn. 8S. @ 


35. CORONILLA. (Latin: a little crown.) Cult. from Eu. for orna- 
ment. 2/ 


C. varia, Linn. Purrte Coronittua. Hardy herb, spreading from 
underground shoots, smooth, 2° high; leaves sessile ; leaflets 15-21, obo- 
vate-oval or oblong, small ; flowers pink-purple and white, all summer. 

C. glauca, Linn. Yrr~tow Swext-scentED C. Greenhouse shrub; 
leaflets 5-9, glaucous, obovate, or obcordate, the terminal largest ; flowers 
sweet-scented, yellow, the claws of the petals not lengthened. 


36. RHYNCHOSIA. (Greek: beaked; of no obvious application. ) 
Chiefly southern ; flowers summer. 2/ 


x Flowers in axillary racemes. 
a Calyx shorter than corolla, somewhat 2-lipped. 


R. minima, DC. Along the coast from S. C., S.; tomentose ; leaflets 
small and broad ; racemes very slender, with 6-12 minute flowers. 


~ + Calyx nearly or quite as long as corolla, not lipped. 


R. tomentosa, Hook & Arn. Trailing and twining, pubescent ; leaflets 
8, round or round-rhombic ; racemes axillary, few flowered, almost sessile. 
Dry sandy soil, from Va. S. = 

R. erécta, DC. Erect, more or less tomentose ; leaflets 3, oval to 
oblong; racemes short, on short peduncles. Del. 8. 

R. reniférmis, DC. Dwarf, erect, pubescent ; leaflets solitary (rarely 
3) round-reniform ; racemes sessile. Va. S. 


* % Flowers axillary, solitary or in pairs; calyx shorter than corolla. 


R. galactoides, Endl. Bushy-branched, 2°-4° high, not twining, 
minutely pubescent ; leaflets 3, small and rigid, oval, hardly any common 
petiole ; standard reddish outside. Dry sand ridges, from Ala. 8S. 

° 


37. PHASEOLUS, BEAN, KIDNEY BEAN. (The ancient name 


of the Kidney Bean.) Flowers summer and autumn, (Lessons, Figs. 
28-30.) * Native species, small-flowered. 

P. perénnis, Walt. Stems slender, climbing high ; leaflets roundish- 
ovate, short-pointed ; racemes long end loose, often panicled ; flowers 


small, purple; pods drooping, scimitar-shaped, few-seeded. 24 New 
Eng. W. and S. 


* % Exotic species, cultivated mainly for food, all with ovate, pointed 


leajlets. @ 


_ P. vulgaris, Linn. Kipyey Bran, Strive Bean, Pore Bean. Twin- 
Ing; racemes of white or sometimes dull purplish or variegated flowers 
shorter than the leaf; pods linear, straight ; seeds tuimid. Many varie- 
ties, ranging from Busu Brans to climbers, and presenting many forms 
and eolors of seeds. Probably from tropical America. » 

P. lundtus, Linn. Lima Bray; Sieva or CaRoLina B., etc. Twining; 
racemes of small, greenish-white flowers shorter than the leaf ; pods broad 
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and curved to scimitar-shaped; seeds few, large, and flat. Like the 
preceding, this runs into many forms, amongst them the Busn or Dwarr 
Limas. S. Amer. 

P. multiflorus, Willd. Spanish Bran, Scartet RunNER when red- 
flowered ; twining high ; flowers showy, bright scarlet, or white, or mixed, 
in peduncled racemes surpassing the leaves ; pods broadly linear, straight 
or a little curved; seeds large, tumid, white or colored. Tropical 
America. 


38. VIGNA. (For Dominic Vigni, commentator of Theophrastus at 
Padua in the 17th century.) 


V. Sinénsis, Hassk. Cuina Bran, Buack-EYED Bran, Brack Pra, 
Cowrra. With long peduncles bearing only 2 or 3 (white or pale) 
flowers at the end; the beans (which are good) white or dark with a 
black circle round the scar; is widely grown in the S. for forage. @ 
China and Japan. 

V. luteola, Benth. Wild from S. C. to Fla. and W., is hirsute, with 
ovate or lance-ovate leaflets ; yellow flowers on stout peduncles longer 
than the leaves, and hairy pod. 


39. DOLICHOS, BLACK BEAN, etc. (Greek: name of a Bean, 
meaning elongated, perhaps from the tall-climbing stems.) 


D. Léblab, Linn. Ecyrrian or Brack Bean. Smooth twiner ; racemes 
elongated; flowers showy, violet, purple, or white, 1! long; pods thick, 
broadly oblong, pointed ; seeds black or tawny with a white scar. @ 
India. 


40. STROPHOSTYLES. (Greek: turning, style.) 


S. anguldsa, Ell. Spreading on the ground; ovate entire or com- 
monly 3-lobed or angled leaflets; peduncles twice the length of the 
leaves ; flowers purplish, or at length greenish ; seeds oblong, 3” long; 
pod 2/-3! long by 3!’ wide. Sandy shores and river banks. @) : 

S. peduncularis, Ell. More slender than the preceding, sometimes 
twining a little; leaflets ovate or oblong-linear, entire, rarely at all 
lobed; peduncles several times surpassing the leaves; flowers pale 
purple; seeds 13//-2/’ long; pod 14/-2' long, scarcely 2! wide. Sandy 
soil, from L. I. and 8. loath ise ald ‘ 

S. pauciflérus, Wats. Spreading or low-climbing, slender, pubescent ; 
leaflets small, oblong-lanceolate or linear; flowers few and small, pur- 
plish, on a short peduncle ; pod straight, flat, only 1’ long. River banks 
W.ands. @ 


41. CENTROSEMA, SPURRED BUTTERFLY PEA. (Greek: 
spur, standard.) py 


C. Virginianum, Benth. Trailing and low twining; slender, roughish 
with minute hairs; leaflets ovate-oblong to linear, very veiny, shining ; 
peduncles 1-4-flowered, shorter than the leaves; flowers showy, violet- 
purple, 1/ long, in summer. Sandy woods, chiefly S. 


42. CLITORIA, BUTTERFLY PEA. (Derivation recondite.) 2 

C. Mariana, Linn. Smooth; stem erect or slightly twining (19-3° 
high); leaflets obovate-oblong, pale beneath ; flowers very showy, light 
blue, 2’ long, 1-8 on short peduncles ; pod straight, few-seeded ; flowers 
summer. Dry ground, N. J., S., and W. to Mo. and Tex, 
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43. KENNEDYA. (For an English florist.) Australian plants, of 
choice cultivation in conservatories. 2, : 
K. rubictinda, Vent., is hairy, free-climbing, with 8 ovate leaflets ; ovate- 


lanceolate stipules ; about 3-flowered peduncles, the dark red or crimson 


flowers over 1! long. 

K. prostrata, RK. Br., has 1- or 2-flowered peduncles, obovate or 
oblong leaflets and cordate stipules. The Var. Marrydtte, has 4-flowered 
peduncles. : 


44. GALACTIA, MILK PEA. (Greek: milky, which these plants 
are not.) Flowerssummer. 2/ 


G. glabélla, Michx. Prostrate, nearly smooth ; leaflets rather rigid, 
ovate-oblong, shining above; flowers rose-purple 4-8 on a peduncle not 
exceeding the leaves; pod somewhat hairy. Sandy soil, from N. Y.S. 

G. pildsa, Ell. Spreading, somewhat twining, soft-downy and hoary, 
even to the 8—10-seeded pod; racemes long-peduncled, many-flowered ; 
leaflets oval. Sandy barrens, from Penn. S. 

G. Elli6ttii, Nutt. Near the coast, 8. Car. to Fla.; leaves pinnate, of 
7-9 oblong, emarginate leaflets; racemes longer than the leaves, bearing 
few white red-tinged flowers ; pod falcate and hairy, 3-6-seeded. 


45. AMPHICARPZ#IA, HOG PEANUT. (Greek: double-fruited, ~ 


alluding to the two kinds of pods.) 2f Twiners. 


A.mondica, Nutt. Slender, much-branched ; stems brownish-hairy ; 
leaflets 3, thin rhombic-ovate, }/-2' long; racemes drooping; calyx of 
upper flowers, 2! long; ovary glabrous, except margin ; subterranean pods, 
turgid, hairy ; flower late summer and autumn. Common. 

A. Pitcheri, Torr. & Gray. Like the preceding; but leaflets 2/—4! 


long; calyx 3” long, teeth acuminate; ovary hairy ; subterranean. fruit 
rare. W.N. Y. to Ill., Mo:, La., and ‘Tex. 


46. APIOS, GROUNDNUT, WILD BEAN. (Greek: pear, from 
the shape of the tubers.) 2/ 


A. tuberdsa, Moench. Underground shoots bearing strings of edible 
tubers 1/-2’ long; stems slender, rather hairy ; leaflets ovate-lanceolate. 
Low grounds. 


47. PISUM, PEA. (The old Greek and Latin name of the Pea.) @ 
(Lessons, Figs. 34, 35.) 


P. sativum, Linn. Common Pra. Smooth and glaucous; stipules 
very large, leafy ; leaflets commonly 2 pairs ; tendrils branching; pedun- 
cles with 2 or more large flowers; corolla white, bluish, purple, or parti- 
colored ; pods rather fleshy. Cult. from the Old World. 


48. LATHYRUS, VETCHLING. (Old Greek name.) Flowers 


summer, 


» Stem and petioles wing-margined ; leaflets one pair; cult. from Eu. for 
ornament. 


L. odordtus, Linn. Swerrr Pra. Stem roughish-hairy ; leaflets oval 
or oblong; flowers 2 or 3 on a long peduncle, swect-scented, white, with 


the standard rose-color, or purple, with various varieties. @ (Lessons 
Fig. 393.) : 


7 
3 
; 
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L. fatifoliuvs, Linn. Evervasrixa Pea, Perenniay Pra. Smooth, 
climbing high; stems broadly winged ; leaflets oval, with parallel veins 
very conspicuous beneath ; flowers numerous in a long-peduncled raceme, 
pink-purple ; also a white variety; scentless. 2 


* x Stems wingless or merely margined ; leaflets 2-8 pairs; native. oy 
4 Stipules large and broad. 


L. maritimus, Bigel. Breacn Pua. 1° high, leafy, smooth; stipules 
broadly ovate, hastate; leaflets oval, crowded ; peduncle bearing 6-10 
rather large purple flowers. Sea-shore N. J. N., and on the Great Lakes._ 

L. ochroletcus, Hook. Stems slender, 1°-8° high ; leaflets glaucous, 
thin, ovate, or oval, twice larger than the semi-cordate stipules ; peduncles 
with 7-10 rather small yellowish-white flowers. Hillsides and banks N. 
and W. 5 ; F 4 

+ + Stipules narrow, seni-sagiitate, acuminate. 

L. vendsus, Muhl. Climbing; leaflets 8-12, scattered, ovate, or ob- 
long, often downy beneath; peduncles bearing many purple flowers. 
Shady banks W. and S. 

L. paltistris, Linn. Slender, 1°-2° high ; stems margined or slightly 
winged ; leaflets 4-8, linear to oblong; peduncles with 2-6 rather small 
purple flowers. Wet grounds N. and W. : 

Var. myrtifdlius, Gray. Climbing 2°-4° high; leaflets oblong or 
oval; upper stipules larger and more leaf-like; flowers paler. Same 
range, and S. to N.C. 


49. VICIA, VETCH, TARE. (The old Latin name of the genus.) 


» Flowers several or many, on a slender peduncle, in spring or summer ; 
pod several-seeded ; wild species in low ground, 19°-4° high. 2 


+ Peduncle 4-8-flowered ; plant smooth. 


V. Americana, Muhl. Leaflets 10-14, oblong, very blunt, veiny ; 
flowers purplish, over 3! long. Common N, and W. 


~ + Peduncle bearing very many small, soon reflexed flowers. 
V. Caroliniana, Walt. Smoothish ; leaflets 8-24, oblong, blunt ; 
flowers small, white, or purplish-tipped, rather loose in the slender 


raceme. Can. to Ga. and W. 
V. Crdcca, Linn. Rather downy ; leaflets 20-24, lance-oblong, mu- 


cronate-pointed ; spike dense ; flowers blue (nearly 3! long), turning 

purple. Only N. and Ww. 

* * Flowers 1-5 on @ slender peduncle, in summer or spring, very small ; 
leaflets oblong-linear, 4-8 pairs; pod oblong, only 2-4-seeded ; slender 
and delicate European annuals in fields and waste places, N. E. 
coast. 

V. tetraspérma, Linn. Leaflets blunt; corolla whitish ; pod 4-seeded, 


smooth. ; 
VY. hirsuta, Koch. Leaflets truncate ; corolla bluish; pod 2-seeded, 


hairy. 
*% * * Flowers 1-2, sessile, or on peduncles shorter than leaves, pretty 
large; pod several-seeded ; stem simple, low, not climbing. @ 


Y. sativa, Linn. Common VETCH or Tare. Somewhat hairy ; leaflets 
10-14, oblong or obovate to linear, apex notched and mucronate ; flowers 
mostly in pairs and sessile, violet-purple ; seeds tumid. Eu. Nat. N. 


Cult. for stock. ; 
VY. micrantha, Nutt. Smooth ; leaflets linear, obtuse, 4-6; flowers 


minute, pale blue ; seeds black. N. Ala., W. 
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50. LENS, LENTIL. (Classical Latin name. The shape of the seed 
gave the name to the glass lens for magnifying.) @ 


L. esculénta, Moench. Common Lenriz of Europe, cult. for fodder 
and for the seeds, but rarely with us; slender plant, barely 1° high, re- 
sembling a Vetch, with several pairs of oblong leaflets (4! long), 2 or 3 
small, white, or purplish flowers on a slender peduncle, and a small broad 
pod, containing 2 orbicular sharp-edged (lens-shaped) seeds. 


51. CICER, CHICK-PEA. (An old Latin name for the Vetch.) @ 


C. arietinum, Linn. Common C. of the Old World, called Correr 
Pra at the West, there cult. for its seeds, which are used for coffee; 
their shape gave the specific name, being likened to the head of a sheep; 
plant 9/-20! high, covered with soft, glandular, acid hairs; leaves of 8- 
12 wedge-obovate serrate leaflets; peduncle bearing 1 small whitish 
flower, succeeded by the turgid small pod. 


52. CERCIS, REDBUD, JUDAS TREE. (Ancient name of the 
Judas tree.) 


C. Canadénsis, Linn. Amprrican Repsupv. <A small handsome 
tree, ornamental in spring, when the naked branches are covered with 
the small but very numerous pinkish-red flowers ; leaves round, cordate- 
pointed, the basal sinus very broad and shallow; pods scarcely stalked — 
in the calyx. N. Y.,S. and W. 

C. Chinénsis, Bunge (or C. Japonica), a bushy grower, native to China 
and possibly to Japan, has more glossy leaves with a sharper point and 
a narrow, deep basal sinus, and larger rosy-pink flowers. Scarcely hardy 
in Northern States. 


53. CASSIA, SENNA. (Ancient name of obscure meaning.) Flowers 
summer. 


* Smooth herbs; leaflets rather large; stipules deciduous; flowers in 
short axillary racemes or crowded in a panicle; stamens 10, unequal ; 
some of the upper anthers imperfect. 


C. Marildndica, Linn. Winp Senna. 39-49 high ; leaflets 6-9 pairs, 
narrow-oblong, blunt, and mucronate ; petiole with a club-shaped gland 
near the base; petals bright yellow, often turning whitish when old; 
anthers blackish; pods linear, flat (at first hairy). 2/ New Eng., W.andS. 

C. Tora, Linn. Leaflets 2 or 3 pairs, cbovate, a pointed gland between 

-the‘léwest ; flowers pale, in pairs, and pods slender, curved, 6/-10! long. 
@ From Va.,8., and Ind. S. W. 

C.. octigentalis, Linn. 19°-5° high; leaflets 4-6 pairs, lance-ovate, 
acute, a @lobular gland on the base of the petiole; pods narrow-linear, 
smooth,.6/long. @ Va.andInd.,S, Nat. from. A. 


* * Low kind spreading, smooth or roughish hairy herbs; stipules per- 
sistent, striate; leaflets 10-20 pairs, small linear-oblong, oblique, 
or unequal-sided, somewhat sensitive, closing when roughly hrushed ; 
a cup-shaped gland below the lowest pair; flowers clustered in the axils. 


C. Chameecrista, Linn. Parrripce Pra. Flowers pretty large, 
showy, on slender pedicels; petals often purple-spotted at base; style 
slender; stamens 10, unequal; 4 anthers yellow, the others purple. 
Sandy fields. @ 

Ci pee ae Wixip Sensitive Puranr. Flowers small, on 
very short pedicels, with short style; anthers 5, nearl ? 

Eng., S. and W, ta nek eee 
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54. CZISALPINIA. (For the early Italian botanist, Cesalpinus.) 


C. pulchérrima, Swartz. Barpapors FLower Fence. Small tree, 
prickly ; leaves twice-pinnate ; leaflets numerous, oblong, notched at the 
end; racemes terminal, open; flowers large and showy; petals short- 
clawed, broad, jagged-edged, 1’ long, reddish orange ; filaments crimson, 
3' long. Trop. Africa. Cult. in some conservatories ; planted 8. 


55. GYMNOCLADUS, KENTUCKY COFFEE TREE. (Greek: 
naked branch, referring to the stout branches destitute of spray.) 


G. Canadénsis, Lam. Bark rough; leaves twice-pinnate, 2° or 3° 
long, each partial leafstalk bearing 7-13 ovate stalked leaflets, except the 
lowest pair, which are single leaflets (2'-3! long) ; the leaflets standing 
edgewise ; flowers in early summer ; ripening in late autumn ; large thick- 
walled pods, 5/-10’ long and 1}/-2/ wide; seeds bony, over $! across. 
W. N.Y. S., and especially W. 


56. GLEDITSCHIA, HONEY LOCUST. (For the early German 
botanist, Gleditsch.) Flowers early summer, inconspicuous ; pods rip- 
ening late in autumn. Thorns simple or compound; those on the 
branchlets are above the axils. 

G. triacdnthos, Linn. A rather tall tree, with light foliage ; thorns large 
(sometimes wanting), often very compound, flattish at the base and taper- 
ing ; leaflets small, lance-oblong ; pods linear, flat, 9/-20' long, often twisted 
or curved. Rich soil from W. N. Y., S. and W. (Lessons, Figs. 95, 160.) 

G. aquatica, Marsh. Warrr Locust. Small tree ; thorns slender ; 
leaflets ovate or oblong; pods oval 1-seeded, containing no pulp. Swamps 
Mo. to S. Ind., S. C. and S. 


57. MIMOSA, SENSITIVE PLANT. (Greek: a mimic, ie. the 

movements imitating an animal faculty.) (Lessons, Fig. 490.) 

M. pidica, Linn, Common S. Beset with spreading bristly hairs and 
somewhat prickly ; leaves very sensitive to the touch, of very numerous 
linear leaflets on 2 pairs of branches of the common petiole, crowded on 
its apex, so as to appear digitate ; flowers in slender-peduncled heads, in 
summer. Cult. from South America. @ 


58. SCHRANKIA, SENSITIVE BRIER. (For a German botanist, 
Schrank.) Two species wild in dry sandy soil, S. and W., spreading 
on the ground, appearing much alike, with leaves closing like the Sen- 
sitive Plant, but only under ruder handling ; flowers in globular heads 
on axillary peduncles, in summer. a) 

S. uncinata, Willd. Stems, petioles, peduncles, and oblong-linear 
short-pointed pods beset with rather stout, hooked prickles ; leaflets ellip- 
tical, reticulated with strong veins underneath. 


S. angustata, Torr. & Gray. Prickles scattered, weaker, and less 
hooked ; leaflets oblong-linear, not reticulated ; pods slender, taper-pointed. 


59. DESMANTHUS. (Greek: bond, flower ; the flowers are crowded 


in a head.) 

D. brachylobus, Benth. Nearly smooth, 1°-4° high, erect; partial 
petioles 6-15 pairs, each bearing 20-30 pairs of very small, narrow leaf- 
lets; one or more glands on the main petiole; small heads of whitish 
flowers, followed by short 2-6 seeded pods; stamens 5, Y Prairies 
from Ind. S. and W. 
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60. ALBIZZIA, SILK FLOWER. (Named for an Italian botanist.) 


A. Julibrissin, Durazz. Sirx-Frownr or Sirk Tres. Planted S.; 
small tree; leaves of 8-12 pairs of partial petioles, each with about 60 
oblong, acute leaflets, which appear as if halved ; panicled heads of rather 
large, pale, rose-purple flowers; filaments conspicuous, long, and lus- 
trous, like silky threads in tufts (giving the popular name); pod 5/6! 
long, oblong-linear, very flat and thin. Asia. : 

A. loph&ntha, Benth. A greenhouse shrub ; leaves with 8-10 pairs of 
partial petioles, each with 50-60 linear bluntish leaflets ; flowers yellow. 
New Holland. 


61. ACACIA. (Ancient name of Acacia trees.) No native species 
north of Texas. The following are cult. in conservatories N., and one 
of them planted or run wild far 8. 


§ 1. Leaves twice pinnate, of very numerous small leaflets. 


A. dealbdta, Link. <A fast-growing small tree, not prickly nor thorny, 
pale or whitened with minute obscure down or mealiness ; leaves of 10-25 
pairs of partial petioles (a little gland on the main petiole between each 
pair), and very many pairs of closely set, minute, linear leaflets ; flowers 
bright yellow in globular heads in an ample very open raceme or panicle, 
odorous. Australia. 


A. Farnesiana, Willd. Oropanax. Nativeof South America ; naturalized » 


along the Gulf of Mexico, sometimes cult. ; a nearly smooth shrub, with 
pairs of short prickles along the branches, small linear leaflets, small 
heads, on short peduncles (2 or 3 together) of yellow, very sweet-scented 
flowers, used by the perfumers. The plant also yields gum. Pod thick, 
pulpy or pithy within. 


§ 2. Only the leaves of the seedling twice-pinnate ; the rest simple and 
entire mostly blade-like petioles ( phyllodia, Lessons, p. 61), standing 
edgewise, but otherwise imitating rigid simple leaves. Chiefly Australia. 


* Leaves short, and with only a central nerve or midrib. 


+ Linear awl-shaped or almost needle-shaped, prickly-tipped, small, about 
+! long. ; 
2 
A. juniperina, Willd. Rigid bushy shrub; leaves scattered ; flowers in 
single, small, round heads. 
A. verticillata, Willd. Spreading shrub or low tree; leaves crowded 
more or less in whorls of 5-8 or more; flowers in cylindrical spikes. 


+ + Obliquely oblong, lanceolate, or broader, not prickly-tipped. 


A. armata, R. Br. Tall-growing shrub ; branches usuaily hairy ; stip- 
ules conspicuous, prickle-like ; leaves mostly blunt, half-ovate, oblong or 
incurved-lanceolate, with somewhat wavy margins, feather-veined, not 
over 1! long ; flowers in round heads. 

A. vestita, Ker. ‘Tall-growing shrub, soft-downy ; branches drooping ; 
leaves pale, obliquely wedge-ovate or obovate and curved, bristle-pointed : 
small, globular heads of flowers in racemes. 


* * Leaves 3'-6' or more long, pointless, with 2-5 parallel nerves, or when 
very narrow only 1-nerved ; flowers in slender, loose, or interrupted axil- 
lary spikes. 

A. longifolia, Willd. Shrub or small tree, smooth ; branches angular ; 
leaves from lance-oblong to linear, greatly varying, 2-5-nerved, often 
faintly veiny between the nerves. 

A. linearis, Sims. Like the preceding, but leaves (2/-10! long) very 
narrow-linear and with only one obvious nerve. 
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XXXVII. ROSACE, ROSE FAMILY. 


~ 


Trees, shrubs, or herbs with alternate stipulate leaves and 
regular flowers, with usually indefinite unconnected stamens 
inserted on the calyx, one, few, or many simple separate pistils 
(except in the division to which the Pear belongs), and single, 
few, or occasionally numerous seeds; these filled ‘with a 
straight embryo. Calyx usually of 5 sepals, but sometimes 
reinforced by a row of sepal-like bracts beneath. Petals as 
many as the sepals, or sometimes wanting. Destitute of 
noxious qualities (excepting the bark, leaves, and kernels of 
some Cherries, the Almond, etc.), and furnishing the most 
important fruits of temperate climates, as well as the queen of 
flowers. We have three principal great divisions. 


I. ALMOND or PLUM SUBFAMILY;; consists of trees 
or shrubs, with simple leaves, stipules free from the petiole 
(often minute or early deciduous, so that there may appear to 
be none), a calyx which is deciduous after flowering, and a 
single pistil, its ovary superior and tipped with a slender style 
(Lessons, p. 95, Fig. 271), containing a pair- of ovules, and 
becoming a simple drupe or stone-fruit. (Lessons, p. 120, 


Fig. 375.) 


1. PRUNUS. Calyx with a bell-shaped or urn-shaped tube and 5 spreading lobes. Petals 
5, and stamens 3-5 times as many, or indefinitely numerous, inserted on the throat 
of the calyx. Flowers white or rose-color. 


Il. ROSE SUBFAMILY proprr: consists of herbs or 
shrubs, with stipules either free from or united with the base 
of the petiole, calyx persisting below or around the fruit, 
which is composed of sometimes one, but commonly several or 


many distinct pistils. 


§ 1. Calyx not a fleshy tube or cup, nor closed over the fruit. 


2), becoming little pods, mostly several-(1-10-) seeded ; calyx with 


» Ovaries about 5 (2-1 
only 5 or rarely 4 lobes. 


g, SPIRA:A. Shrubs or perennial herbs, with stipules sometimes minute or obsolete, 
sometimes conspicuous, and white or rose-purple, sometimes dicecious flowers. 
Calyx open and short, mostly 5-cleft, not inclosing the pods. Petals equal, com- 
monly broad. Stamens 10-50. Pods not inflated, 1-valved. Seeds linear. 

8, PHYSOCARPUS. Shrubs, differing from Spirea by inflated 2-valved pods, and round- 
ish seeds. 

4, EXOCHORDA. Shrubs with large white flowers, 5 bony 2-valved ecarpels joined to a 
common axis, each with one large flat winged seed. 
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6. GILLENIA. Herbs, with nearly white flowers and almost sessile leaves of 8 leaflets. 
Calyx narrow, oblong, 5-toothed, enclosing the 5 pistils (which at first lightly cohere 
in a mass) and the little pods. Petals rather unequal, lance-linear, Stamens 10-20, 
not projecting. 


» * Ovaries few or many, single-ovuled, becoming dry akenes in fruit above the open 
and mostly spreading calyx ; stamens numerous, 


+ Pistils few, only 2-8. 


6. KERRIA. Shrub, with long green branches, simple and coarsely toothed alternate 
leaves and yellow flowers terminating the branchlets of the season. Calyx with 5 
somewhat toothed large lobes. Petals 5. 

7, RHODOTYPOS. Shrub, with large, opposite leaves. Petals4. Sepals large, becom- 
ing leaf-like in fruit. Akenes as large as peas, je’-black and shining. 

8. WALDSTEINIA. Low perennial herbs, with chiefly root-leaves, either lobed or com- 
pound, and a few yellow flowers on a short scape. Calyx with a top-shaped tube and 
5 spreading lobes, alternate with which are sometimes 5 minute teeth or bractlets, 
Petals obovate. Styles deciduous by a joint. 


+ + Pistils numerous and heaped ina head; calyx (except in one, Geum) augmented 
with additional outer lobes or bractlets alternating with the 5 proper lobes ; leaves 
mostly compound. 


9. GEUM. Perennial herbs. Calyx with a bell-shaped, top-shaped, or hemispherical tube 


orcup. Akenes narrow, or tapering to the base, tipped with the long persistent . 


style, or the greater portion of it, in the form of a naked or hairy tail. Seed erect. 
Receptacle dry, conical, or cylindrical. ? 

10. POTENTILLA. Herbs, or one species shrubby. Calyx flat or widely open. Akenes 
small, on a dry receptacle, from which they at length fall. 

11. FRAGARIA. Perennial, small, and stemless herbs, producing runners after flowering. 
Leaves compound, of 3 leaflets. Calyx open, flat. Styles short and lateral. 
Akenes naked, small, on the surface of an enlarged pulpy edible receptacle. (Les- 
sons, p. 118, Fig. 860, and p. 118, Fig. 368.) 


* x * Ovaries several or many, 2-ovuled, in fruit becoming fleshy or pulpy and 1-seeded, 
Sorming ahead or cluster above the flat or widely open simply 5-cleft calyx ; stamens 
numerous ; styles short, naked, at length falling off. 


12, DALIBARDA, Very low perennial tufted herb, with simple, rounded-heart-shaped 
or kidney-shaped root-leaves and 1-2-flowered scapes. Oalyx of 5 or even 6 unequal 
sepals. Ovaries 5-10, in fruit merely fleshy, becoming almost dry and bony. 

18. RUBUS. Perennial herbs or shrubby plants. Ovaries numerous, in fruit pulpy (berry- 
like, or more properly drupe-like, the inner hard part answering to the stone of a 
cherry or peach on a small scale), crowded on the dry or fleshy receptacle. (Lessons, 
p. 118, Figs. 369, 370.) 


§2. Calyx with an urn-shaped dry tube, contracted or nearly closed at the mouth, and 
inclosing 1-4 little pistils which become akenes. Flowers small; petals none 
except in Agrimonia. 


14. ALCHEMILLA. Low herbs, with palmately lobed or compound leaves, and minute 
greenish flowers, in clusters or corymbs. Calyx with 4 inner and 4 outer or acces- 
sory spreading lobes. Petals none, Stamens 1-4. Pistils 1-4, with lateral styles. 

15. AGRIMONIA, Herbs, with interruptedly pinnate leaves, and flowers in slender 
terminal spikes or racemes, Calyx with the top-shaped tube beset with hooked 
bristles just below the 6 green lobes, the latter closing together in fruit. Petals 5, 
commonly yellow, broad and spreading. Stamens 5-15. Pistils 2; styles terminal. 

16. POTERIUM. Herbs, with odd-pinnate leaves, and white, purple, or greenish flowers 
(sometimes diccious) in dense heads or spikes on long, erect peduncles. Calyx with 
® short, 4-angled, closed tube, surmounted by 4 broad and petal-like at length decid- 
uous lobes. Petals none. Stamens 4-12 or more, with long and slender projecting 
filaments. Pistils 14; the terminal styles tipped with 9 brush-like or tufted stigma, 
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§38. Calyx with an urn-shaped or globose fleshy tube or “hip,” contracted at the 
mouth, inclosing the many pistils and akenes. Flowers large and showy. 

17. ROSA. Shrubby, mostly prickly, with pinnate leaves of 3-9 or rarely more serrate 
leaflets, stipules united with the base of the petiole, and flowers single or in corymbs 
terminating leafy branches. Calyx with 5 sometimes leafy lobes which are often 
unequal and some of them toothed or pinnately lobed. Petals 5, or more in cultiva- 
tion, broad, inserted along with the many stamens at the mouth of the calyx tube. 
Pistils numerous, with terminal styles, and one-ovuled ovaries, becoming hard or 
bony akenes, inclosed in the tube or cup of the calyx, which in fruit becomes pulpy 
and imitates a berry or pome. (Lessons, p. 113, Fig. 361.) : 


Ill. PEAR SUBFAMILY. Consists of shrubs or trees, 
with stipules free from the petiole (often minute or early 
deciduous); the thick-walled calyx-tube becoming fleshy or 
pulpy and consolidated with the 2-5 ovaries to form a com- 
pound pistil and the kind of fruit called a pome. (Lessons, 
p. 119, Fig. 374.) Lobes of the calyx and petals 5. Stamens 
numerous, or rarely only 10-15. 


«x Fruit drupe-like; the seeds solitary in a hard stone or stones. 


i8. CRATAIGUS. Trees or shrubs, mostly with thorny branches and flowers in corymbs 
or cymes, or sometimes solitary, terminating the branchlets; the leaves lobed or 
serrate. Styles 2-5 (or rarely 1); ovary of as many 2-ovuled cells. Fruit with a 
stone of 2-5 (rarely single) 1-seeded cells or carpels, more or less cohering with each 
other. 

19. COTONEASTER. Shrubs (exotic), usually low, with the small coriaceous leaves entire 
and whitish-downy underneath, small clustered flowers, and the calyx white-woolly 
outside. Styles 2-5. Fruit small, the pulpy calyx-tube containing 2-5 little seed- 
like, hard stones. 

« » Fruit with thin and cartilaginous or papery 2-several-seeded carpels in the pome. 

+ Leaves persistent. 


20. PHOTINIA. Trees or shrubs (exotic), not thorny, with ample evergreen leaves. 
Flowers corymbed. Styles 2-5, dilated at the apex. Fruit berry-like, the 2-5 
partitions thin, or vanishing. 

+ + Leaves deciduous. 


21. AMELANCHIER. Trees or shrubs, not thorny, with simple leaves, racemed flowers, 
and narrow white petals. Styles 5, united below. Ovary of 5 two-ovuled cells, but 
each cell soon divided more or less by a projection or growth from its back, making 
the berry-like fruit 10-celled. 

22, PYRUS. Trees or shrubs, sometimes rather thorny, with various foliage, and flowers 
in cymes, corymbs, or rarely solitary. Styles 2-5. Ovary of 2-5 two-ovuled (or in 
cultivated species, and in Cydonia, several-oyuled) cells, which are thin and papery 
or cartilaginous in fruit in the fleshy or pulpy calyx tube. 


ily, PRUNUS, PLUM, PEACH, CHERRY, ete. (The ancient Latin name 

of the Plum.) Shrubs or trees, mostly with early and showy flowers. 

§ 1. Axmonps, etc. Flowers solitary or in twos or threes, usually very 

early, sessile, or short-stalked ; leaves folded together lengthwise (con- 

duplicate) in the bud; fruit pubescent (or rarely smooth) at maturity, 

the stone compressed and thick-walled, more or less deeply wrinkled and 
pitted. x Shrubs known as Flowering Almonds. 


P, Japénica, Thunb. Common FLOwERING Atmonp. Cult. from China 
and Japan; a low shrub, with handsome blush or rose-colored double or 
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semi-double (very rarely single) flowers, usually in twos or threes, on 
stalks about an inch long, appearing with the leaves ; leaves ovate-lance- 


olate, smooth, finely serrate. Generally, but erroneously, called P. NANA ~ 


in gardens. ; A 
P. trifoba, Lindl. Frowrrinc Aumonp. Cult. from China; bush with 
nearly sessile, usually very double (rarely semi-double) flowers, pink or 
rose-colored, borne singly and appearing before the leaves; the latter 
broadly ovate or obovate, and rather abruptly pointed, slightly hairy, 
coarsely toothed or even jagged above, sometimes obscurely three-lobed. 


* * Small trees, bearing fruit of commercial value. 


P. Amygdalus, Baill. The Common Atmonp. Cult. from the Orient ; 
tree 10° to 20° high, with large sessile flowers, which appear before the 
leaves and persist for many days; leaves lanceolate, firm, and very closely 
serrate ; fruit with a dry flesh, which finally splits away, freeing the large 
softish stone, which is the Almond of commerce. 

P. Pérsica, Sieb. & Zucc. Praca. From China; differs from the last 
in its thinner, broader, and more coarsely serrate leaves and thick-fleshed, 
edible fruit, and mostly smaller, harder, and more deeply marked stone. 
Var. necturina, Maxim. The Necrarine. Has a smooth fruit, usually 
smaller. Var. p/atycérpa is the Pern-ro or Frat Peacn of the 8. 

P. Siménii, Carr. Simon or Apricot Pium. Small, fastigiate tree 
from China, cult. for its large, depressed, handsome maroon-red smooth 


fruits; flowers pink-white, very short-stalked, borne singly or in pairs» 


before the leaves appear; leaves lance-oblong or lance-obovate, thick 
and firm, dull, conduplicate, closely serrate ; flesh of the very firm fruit 
yellow, and clinging to the small spongy-roughened pit. 


§ 2. Apricots. Flowers much as in § 1; leaves convolute or rolled up 
in the bud; fruit pubescent or smooth, the stone compressed, bearing 
one prominent margin, and either sinoothed or slightly roughened. 


P. ArmeniaGca, Linn. Common Apricot. Native of China; flowers 
pink-white, sessile and appearing singly before the leaves; the latter 
varying from ovate to round-ovate, prominently pointed and toothed, and 
long-stalked ; fruit ripening (in the N.) in July and August, smooth, the 
large, flat, sniooth stone nearly or quite free. The-Russran Apricor is a 
hardy race of this. 

P. dasycérpa, Ehrh. Brack or Purpte Apricot. Small tree, much 
like the last, but the flowers prominently stalked; the leaves thinner and 
narrower, with smaller serratures ; fruit dull purple and fuzzy, the flesh 


clinging to the thick, scarcely margined, pubescent stone. Nativity 
unknown. 


§ 3. Pius, etc. Flowers stalked in umbel-like fasicles, appearing either 
before or with the leaves ; leaves either conduplicate or convolute in the 
bud ; fruit more or less globular and covered with a bloom, smooth, with 
a compressed mostly smooth stone. 


* Small trees ; PLUMS. 
+ Exotic or foreign species. 


_ P. spindsa, Linn. A low and spreading, thorny, European tree, appear- 
ing in this country chiefly in the double-flowered variety ; flowers borne 
singly or in pairs (rarely in 3’s), very small as compared with the garden 
Plum; leaves small and mostly obovate and obtuse (or in some forms 
very blunt-pointed), finely and doubly serrate, rugose, and more or less 
hairy beneath ; fruit small and round, purple, scarcely edible. 

. P. doméstica, Linn. Common. Pium. Probably Asian; flowers showy 
(white), more or less fascicled; leaves large, ovate, or obovate usually, 
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firm and thick in texture, very rugose, usually pubescent beneath, 
coarsely serrate; shoots usually downy; fruit very various, of many 
shapes and flavors, but mostly globular-pointed or oblong, the stone large 
and slightly roughened or pitted. Perhaps derived from the last. 

P. cerasifera, Ehrh. Myrosatan or Cuerry Pium. Differs from 
the last ina more slender habit, often thorny; flowers mostly smaller ; 
leaves smaller, thin, smooth, and finely and closely serrate; fruit globu- 
lar and cherry-like, ranging from the size of a large cherry to over an 
inch in diameter, with a depression about the stem, in various shades of 
red or yellow. Much used for stocks, and rarely grown for its fruit. 
Perhaps a derivative of P. spinosa, Var. PissArp1 is a form with purple” 
leaves and purple-fleshed fruit. 
ie triflora, Roxb. Japanese Prium. Strong growing tree, recently 
imported from Japan (native to China?) in several varieties; flowers 
usually densely fascicled ; leaves and shoots smooth and hard, the former 
obovate or oblong-obovate, prominently pointed, and finely and evenly 
serrate ; fruit usually conspicuously pointed, red, yellow, or purple, with 
a very firm flesh and commonly a small stone. 


+ + Native species. 


P. umbellata, Ell. Small bushy tree of the S. States; flowers ap- 
pearing with the leaves, 2 or 3 or more together on slender pedicels nearly 
an inch long, rather large, white ; leaves smallish, ovate, or slightly obo- 
vate, or sometimes short-oblong, thin and dull, closely and evenly ser- 
rate ; fruit about three fourths or an inch in diameter, yellow, or reddish, 
the flesh firm and austere; stone short and turgid, cherry-like. Often 
called Hoc Prium. 

P. Americana, Marsh. Common Witp Pium. A spreading, ragged, 
often thorny, small tree, growing along streams and in copses from W. 
New England to Col. and Tex.; flowers large and white on slender 
pedicels, appearing before or with the leaves; the latter large, obovate, 
abruptly pointed and coarsely toothed or even jagged above, very coarsely 
veined, never glossy or shining; fruit more or less flattened upon the 
sides, firm and meaty, the skin tough and glaucous and never glossy, dull 
yellow variously splashed or overlaid with dull red; stone large and usu- 
ally flattened, mostly nearly smooth and distinctly margined. Many 
varieties in cultivation for their fruits. 

P. hortulana, Bailey. Wirp Goose Prum. Strong, wide-spreading, 
small trees with smooth straight twigs and a peach-like habit, wild in the 
Mississippi Valley; flowers rather small, often very short-stalked ; leaves 
narrow-ovate or ovate-lanceolate, thin and firm, flat, more or less peach- 
like, smooth and usually shining, closely and obtusely glandular-serrate ; 
fruit spherical, bright colored and glossy (lemon-yellow or brilliant red), 
the bloom very thin, juicy, with a clinging, turgid, and roughish, small, 
pointed stone. Many varieties in cultivation. 

P. Chicasa, Michx. (more properly P. ANGUSTIFOLIA). CuICKASAW 
Prum, Mountain CHERRY. Smaller tree than the last, with slender, 
zigzag, red twigs and smaller, lanceolate or oblong-lanceolate leaves 
which are very closely and finely serrate, shining, and conduplicate or 
trough-like in habit ; fruit small and very early, red or rarely yellow, the 
skin thin and shining, and covered with many small light dots and a very 
thin bloom; the flesh soft and juicy, often stringy, closely adherent to 
the small, broad, roughish stone. Wild from Del. S. & W., and also 


eultivated. x * Shrub; Beacu Prum. 
P. maritima, Wang. A straggling, more or less decumbent bush 
from 3 to 12 feet high, growing in the sand on the seashore ; flowers 


small and pediceled, opening slightly in advance of the leaves ; the latter 
oval, thick and heavily veined, finely but sharply serrate, becoming nearly 
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smooth; fruits a half inch in diameter, deep dull purple, and very 
glaucous, with a tough skin and usually acerb flesh ; stone cherry-like, 
but distinctly margined, entirely free from the flesh. Cult. sparingly for 
ornament and for fruit. 


§ 4. Fascrctep Curerries, Episie. Flowers usually fascicled or umbel- 
late, stalked, usually appearing with the leaves, the latter conduplicate 
in the bud; fruit small and mostly globular, and nearly always smooth 
and destitute of bloom; the stone nearly or quite spherical and mostly 
smooth. * Shrubs, native. 

P. pumila, Linn. Dwarr or Sanp Cuerry. <A straggling shrub, 
usually with decumbent base, the stronger branches erect, the plant 
finally reaching a height, perhaps, of 6 or 8 feet; flowers small, on 
slender stalks, with the leaves somewhat preceding them ; leaves long, 
oblanceolate, thick in texture and veiny, sharply serrate ; fruit mostly 
black, the size of a small Garden Cherry, varying from astringent to sweet. 
Along rivers and coasts, in the N. States. Cult. for fruit and flowers. 

P. cuneata, Raf. A slender, upright shrub, with larger flowers and 
short-obovate or spatulate, thin leaves, which are less prominently toothed. 
Grows in bogs and other cool land in the N. States. 


* Small trees. 
+ Garden or exotic cherries, grown only for ornament. 


P. subhirtélla, Mig. (or P. pinpuLA). RosEsup, or JAPANESE WEEP- 


ING ROSE-FLOWERED CHERRY. A handsome tree, with tortuous or 
weeping branches, and very early rose-colored flowers in simple umbels 
on slender hairy bractless pedicels, the calyx funnel-form and red ; petals 
obcordate, notched ; leaves. ovate (or oblong-ovate on strong shoots), 
veiny and slightly hairy below, prominently pointed and rather coarsely 
sharp-toothed. Japan. 

P. Pseudo-Cérasus, Lindl. Japanese FLowrrtne Cuprry. A strong 
tree with much the aspect of a Sweet Cherry; cult. from China and 
Japan for its very large and pretty rose-colored double (rarely single) 
flowers, which are borne in a stalked and more or less branching umbel- 
like cluster, with large obovate, jagged bracts; leaves large and veiny, 
dull, ovate or ovate-lanceolate, with very sharp teeth or often even 
jagged, and prominent toothed or laciniate stipules. Var. S/ebd/di, 
Maxim., differing in having the young growth pubescent, is also in 
cultivation. 

P. semperflorens, Khrh. Evrr-rLrowerine or Axtu Sarnt’s CHERRY. A 
small tree with leaves like the Morello Cherry (those on the flowering 
shoots smaller and more jagged), but producing flowers more or less con- 
tinuously throughout the summer. These late flowers are solitary, with 
conspicuous, glandular-serrate calyx lobes; fruit small, red, and sour. 
Probably derived from the next. 


+ + Garden or exotic cherries grown chiejly for fruit. (Double-flowered 
forms occur.) 


+ Flower-clusters disposed along the branches. 


P. Cérasus, Linn. Sour, Pir, Morerro and Earnty Ricumonp CuHEr- 
Rigs. Griottes. A low-headed tree, with spreading grayish branches ; 
flowers in small clusters from lateral buds, mostly in advance of the 
leaves, the persistent bud-scales small; leaves hard and stiff, short-ovate 
or ovate-obovate, the point rather abrupt, smooth, and more or less 
poy, light or grayish green; fruit roundish, red, in various shades, 
art. . Eu. 

P. Avium, Linn, Mazzarp, Sweet, Heart and BicARREAU CHERRIES. 
Guienzs or Gnans, Taller, with a more erect growth, and reddish brown, 
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more or less glossy bark; flowers usually borhe in dense clusters on 
lateral spurs, and appearing with the hairy conduplicate young leaves, 
the persistent bud-scales large; leaves mostly oblong-ovate and gradually 
taper-pointed, dull and soft, hanging limp upon the young growths, 
Birch-like in aspect; fruit sweet (or sometimes sour, as in May Duke), 
yellow or red, often pointed. Eu. Often escaped into woods. 


++ ++ Flower-clusters borne on the ends of the branches. 


P. Mahdéleb, Linn. Manatrs Currey. Slender small tree, with small, 
fragrant flowers in terminal, umbel-like clusters; leaves bright green, 
broadly ovate or round-ovate and more or less heart-shaped, the point. 
short, smooth and veiny, the margins finely and obtusely serrate ; fruits 
very small, dark red, austere. Used for stocks upon which to propagate 
cherries, and occasionally running wild, S. Eu. 


++ + Native, very rarely cultivated. 


P. Pennsylvdnica, Linn. Wuitp Rep, Brrp, or Pin Cuerry. Rocky 
woods N.; small tree, with light, red-brown bark ; oblong-lanceolate and 
pointed leaves, smooth and green both sides, their margins finely and 
sharply serrate ; small flowers on long pedicels ; and light, red, sour fruit, 
not larger than peas. 


§ 5. Racemep Curerries. Flowers small, in distinct racemes. 


+ Drooping racemes in late spring or early summer, terminating leafy 
shoots of the season. 


P. ser6tina, Ehrh. Witp Brack Cuerry. Tree or shrub, westward 
becoming a good-sized forest tree, with bitter aromatic bark, close-grained 
reddish wood valued by the cabinet-maker ; the oblong or lance-oblong 
shining leaves of thickish or firm texture, usually taper-pointed, serrate, 
with incurved, short, callous teeth ; flowers in long racemes, considerably 
later than the next; purplish-black, bitterish, vinous fruit, ripening in 
autumn or late summer. 

P. Virginiana, Linn. Csoxr Cuerry. Tall shrub or small tree, with 
grayish bark, oval-oblong or obovate and abruptly pointed thin leaves, 
very sharply serrate with slender projecting teeth ; flowers in shorter 
and closer racemes, in spring; the fruit ripe in summer, red, turning 
dark crimson ; astringent, but edible when fully ripe; the stone smooth. 

P. Padus, Linn. Sma Birp Cuerry of Eu., is occasionally planted ; 
resembles the last; has longer and looser, often drooping racemes, which 
are a week later and usually more leafy, and a roughened stone. 


~ + Erect racemes in early spring, from the axils of evergreen leaves. 


P. Caroliniana, Ait. Carorma Laure, Cuerry, also called Mock 
Orance at the South, probably from the coriaceous, smooth, and glossy 
leaves, which are lance-ovate or oblong, entire or with a few sharp and 
appressed teeth, longer than the racemes, the calyx as well as petals 
white ; small fruit, black and bitter, becoming dry. Ornamental small tree. 


2. SPIRZIA, SPIRHA, MEADOWSWEET, ete. (Greek: twist, 
referring to a peculiarity of the pods of one species.) All hardy shrubs 
or perennial herbs ; flower late spring and summer. 

§ 1. Shrubs, with simple leaves. 
« Native species, but the last common in gardens. 


S. betulifdlia, Pall., var. corymbosa, Wats. From S. Penn. S. and 
W., not common ; shrub 19-2° high, smooth, with oval leaves, cut-toothed 
towards the apex ; and white flowers, in a flat, compound corymb, 
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S. tomentosa, Linn. Harpuack or STeEPLE Busa. Common in low 
grounds ; 2°-8° high ; hoary-downy, except the upper face of the ovate or 
oblong, serrate, small leaves; the rose-purple or white flowers crowded in 
a very dense terminal panicle ; pistils downy. : 

S. salicifélia, Linn. Common Meapowswerer. Common in wet 
grounds, also in old gardens; shrub 2°-3° high, bushy, smooth, with 
wedge-lanceolate or oblong leaves, simply or doubly serrate, and white 
or barely flesh-colored flowers in a crowded panicle. 


* * Cultivated for ornament, exotic or W. North American. 


«+ Flowers in close or spike-like clusters collected in a close and narrow or 
spike-like terminal panicle, pink-purple. 


S. Douglasii, Hook. Doucras’s MEapvowsweer. Cult. from Ore, 
and Cal.; resembles our wild Hardhack (S. tomentosa), but has longer, 
usually lance-oblong and very blunt leaves, rather whiter beneath, and 
deeper pink flowers with smooth pistils, S. NopiteaAna is a form of this, 
with smoother leaves and broader clusters. 


+ + Flowers in compound corymbs or broad panicles. 


S. Jap6nica, Linn. (Known also as 8S. carrdésa and S. Forrtner). 
From Japan and China; shrub 3°-6° high, smoothish, with lance-oblong 
and taper-pointed, unequally and very sharply serrate leaves; branches 


terminated by clustered, pubescent, dense corymbs or cymes of deep pink> 


flowers; 10 glands at the mouth of the calyx; the pistils smooth. 
Common. S§. panicuLATa of gardens is a form with more panicled 
inflorescence. 

S. discolor, Pursh., var. ariefélia, Wats. Tall shrub from Ore., 
with slender branches, terminated by a very large and light or drooping 
decompound panicle of small, yellowish-white flowers ; the leaves round- 
ish-ovate, very obtuse, thin, cut on each side into 4 or 5 blunt and toothed 
lobes, sometimes almost pinnatifid, soft-downy, at least beneath. 


++ + Flowers in simple, often umbel-like corymbs terminating leafy 
shoots of the season; natives of Europe and Asia; petals white (except 
the first species.) 


S. bé//a, Sims, from Nepal ; a low shrub, with ovate, acute and merely 
sharply serrate leaves, whitish-downy beneath, the simple corymbs some- 
times clustered, and rose-pink flowers. 

S. rotundifolia, Lindl., from India, has roundish obovate small leaves, 
which are entire below and sparingly toothed on the broad, obtuse sum- 
mit, and flowers in compact clusters. 

S. chamedrifolia, Linn., from E. Eu. and Siberia; a spreading low 
bush, smooth, with ovate or oblong, usually blunt and cut-toothed leaves, 
at least towards the summit, and rather small flowers in simple corymbs. 
S. oBLonGiFOLta is a form with narrower leaves. 

S. ulmifolia, Scop., from Siberia, is very like the last, but distinguished 
a the ovate-lanceolate leaves which are more or less ciliate on the 
edges. 

S. trifobdata, Linn. (or S. rrfrowa of gardens), from Siberia; a spread- 
ing smooth bush, with rounded crenately cut and 3-lobed leaves and 
rather showy flowers. S. Van Hotrrer is an improved form of this, with 
larger stature and more profuse bloom. 

S. crategifolia, Link. Leaves ovate and pointed, toothed and cut, 
scarcely lobed; flowers in small stalked umbels; hardy and showy. 
Native country unknown. 

S. Cantoniénsis, Lour., (known also as S, tancro“Ata and S. Regves- 


IANA), from China, has oblong; lance-oblong, or some three-cleft serrate- 
toothed leaves, and showy flowers, 
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S. hypericifolia, DC. rattan May or Sr, Peter’s Wreata. Shrub 
3°-6° high, smooth or smoothish, with long recurved branches, and very 
small, wedge-oblong leaves, a little toothed or lobed at the end; flowers 
small, white, early, in small sessile umbels. S. crenaAra is a form with 
obovate and crenulate leaves. Asia. 


== Flowers in sinuple, sessile umbels along the slender branches of 
the preceding year, subtended only by greenish bud-scales or imperfect 
leaves, rather earlier than the proper leaves, in spring. 


S. prunifolia, Sieb., from Japan; slender shrub, with small, ovate, - 
finely and sharply serrate leaves, smooth above, often minutely downy 
beneath; the form usually cultivated has full-double, pure white blossoms, 
4/ in diameter, produced in great abundance. 

S. Thunbérgii, Sieb., from Japan ; dwarf compact shrub with slender 
and somewhat drooping branches; leaves linear or linear-lanceolate, 
sharply toothed, yellowish-green; flowers small and white, the umbels 
arranged in long open sprays, very early. 


§ 2. Shrubby, with pinnate leaves. 


S. sorbifélia, Linn. Cult. from Siberia, very hardy, 8°-4° high, with 
leaves (as the name denotes) resembling those of the Mountain Ash, of 
17-21 lanceolate, taper-pointed, doubly and sharply serrate leaflets, and 
white flowers in an ample terminal panicle, the narrow pods a little coher- 
ing ; common in old gardens. 


§ 8. Herbs, with thrice pinnately-compound leaves, no stipules, and die- 
cious flowers. 


S. Artincus, Linn. Goat’s Bearp. Rich woods from N. Y. S. and 
W., also in some gardens; smooth, 3°-5° high ; with lance-oblong or 
lance-ovate taper-pointed leaflets, sharply serrate and cut, and yellowish 
white, very small flowers in great numbers, crowded in slender spikes 
which are collected in a great compound panicle; petals narrow ; pedicels 
reflexed in fruit. 

Var. asti/oboldes, Maxim., from Japan, is smaller (2°), with pedicels 
erect in fruit. 


§ 4. Herbs with interruptedly pinnate leaves, conspicuous stipules, per- 
fect flowers, reflexed sepals and petals sometimes 4, and 5-12 little 
1-3-seeded pods. 


S. Filipéndula, Linn. Drorworr. Cult. from Eu.; some of the 
coarse, long, fibrous roots swollen at the lower end into oblong tubers ; 
herbage smooth and green ; leaves chiefly from or near the ground, with 
many oval or lanceolate leaflets deeply toothed, cut, or pinnately cleft, 
and gradually diminishing in size downwards; the nearly naked stems 
19-2° high, bearing a compound terminal cyme of white or rosy-tipped 
flowers, one variety full-double. 

S. Ulmaria, Linn. Enxcrish MrapowswEert. Cult. from Eu.; 19°-3° 
high, nearly smooth, except the lower surface of the lyrate and inter- 
ruptedly pinnate leaves which is minutely white-downy ; the yellowish- 
white, small, and sweet-scented flowers very numerous and crowded in 
a compound cyme at the naked summit of the stems, sometimes double ; 
little pods twisting spirally. ‘There is a variety with variegated foliage. 

S. lobata, Jacq. QueEN oF THE PRAIRIE. Wild in meadows and 
prairies from Penn., W., also cult.; smooth and green; the leaves 
mostly from or near the ground ; the end leaflet very large, 7-9-parted, 
and its lobes cut-toothed ; stems 2°-5°, or even 8° high, bearing an ample 
and panicled compound cyme crowded'with the handsome peach-blossom- 
colored flowers. Bruised foliage exhales the odor of Sweet Birch. 
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3. PHYSOCARPUS, NINE-BARK. (Greck name, compounded of 
bladder and fruit, in allusion to the inflated pods.) 


P. (or Srirwa) opulifolia, Maxim. Nine-parK. So-called from the 
loose bark, separating in thin annual layers from the stems ; a tall shrub, 
with long recurvivg branches; the roundish and mostly heart-shaped 
leaves partly 3-lobed and cut-toothed ; white flowers in umbel-like cor- 
ymbs ; the pods commonly turning purplish. Wild on rocky banks, 
from N. Y., W.and S.; often cultivated. 


4. EXOCHORDA. (Latin : exo, external, and chorde, a cord or thong, 
in reference to the structure of the fruit.) 


E. grandiflora, Lindl. Praru Busu. A beautiful shrub, or eyen small 
tree ; cult. from China for its large white flowers, which appear with the 
leaves in long axillary racemes ; leaves oblanceolate, whitish below, very 
strongly toothed on strong shoots, but almost entire upon the older parts. 


5. GILLENIA, INDIAN PHYSIC, AMERICAN IPECAC. (for 
Dr. Gillen or Gillenius.) Flowers summer. 2 


G. trifoliata, Moench. Common I. or Bowman’s Roor. Rich woods 
from N. Y. S. and W.; smooth, branching, 2° high, with the 3 
ovate-oblong pointed leaflets cut-toothed, entire stipules small and slen- 
der, and rather pretty white or scarcely rosy-tinged flowers loosely pani- 
cled on the slender branches. 

G. stipulacea, Nutt. Larer-streutep I. or American Ipecac. 
Open woods, W. N. Y. and W.; has the lanceolate leaflets and leaf- 
like stipules deeply cut and toothed ; otherwise like the other. 


6. KERRIA. (Named for Bellenden Ker, a British botanist.) 


K. Japénica, DC. Corcnorvs (incorrectly), JAPANESE Ross, from 
Japan ; a familiar, smooth, ornamental, shrubby plant, with weak, bram- 
ble-like and green branches, 4°-8° high, with lance-ovate thin leaves, and 
handsome yellow flowers, in summer, usually full-double ; the natural 
state, with 5 petals and numerous stamens, less common. There isa form 
with variegated leaves. 


7. RHODOTYPOS. (Name means rose-type.) 


R. kerrioides, Sieb. Cult. from Japan; a bush of medium size, with 
large, ovate, thin, opposite leaves, which are coarsely and sharply toothed 
and hairy below; flowers solitary and terminal, an inch across, light 
yellow or cream-color, succeeded by shining, black, bead-like akenes, 
which are subtended by the very large and leafy calyx lobes. 


8. WALDSTEINIA. (Named for F. von Waldstein, an Austrian 
botanist.) 


W. fragarioides, Tratt. Barren Srrawsperry. Wooded banks, 
chiefly N. and S. along the mountains; in aspect and especially in the 3 
broadly wedge-shaped leaflets resembles a Strawberry Plant (as the spe- 
cific and the popular names denote), but is smoothish and yellow-flowered ; 
flowers in summer on several-flowered bracted scapes. 2/ 


9. GEUM, AVENS. (From Greek word, meaning to give an agreeable 
flavor ; the roots of some species somewhat scented.) Several wild 
species, only the following common ; flowers late spring and summer. 2 

* Flowers purple; style becoming plumose on the end. 


G. rivale, Linn. PurpLe~or. Water Avens. In bogs and low 
grounds N.; thickish rootstock (sometimes used in medicine as an 
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astringent) sending up lyrately and interruptedly pinnate leaves, and 
rather naked, several-flowered stems (2° high) ; the flowers pretty large, 
nodding, with purplish-orange and broadly obovate or obcordate petals 
narrowed at the base, never spreading ; in fruit the head of akenes erect, 
stalked in the persistent calyx, the persistent styles jointed and bent in 
the middle, the upper part plumose-hairy. : 


% x Flowers white or yellow; style not plumose. 
« Head of fruit sessile in the calyx. 


G. strictum, Ait. Firrp A. Moist grounds and fields; a coarse 
herb, 39-5° high, rather hairy, with root-leaves interruptedly pinnate and 
the leaflets wedge-obovate, those of the stem with 3-5 narrower leaflets ; 
in summer bearing panicled flowers with broadly obovate golden-yellow 
petals exceeding the calyx; stipules large, deeply cut; the persistent, 
Saas style hooked at the end after the short upper joint falls ; receptacle 

owny. 

G. Virginianum, Linn. Waite A. Thickets and borders of woods ; 
coarse and bristly-hairy herb 19-8° high, with root and lower leaves of 
several pinnate leaflets, the upper 3-parted and cut; the panicled flowers 
small, with inconspicuous greenish-white petals shorter than the calyx; 
head of fruit like the last, but its receptacle smooth or very nearly so. 

G. Album, Gmelin. Warre A. Grows in similar places with the 
preceding, and like it, but smooth or soft-pubescent, with root-leaves of 
3-5 leaflets, or some of them rounded and simple except a few minute 
leaflets below; the petals as long as the calyx, white or pale greenish- 
yellow ; receptacle bristly. 

«+ + Head of fruit stalked in the calyx. 

G, vérnum, Torr. & Gray. Sprine A. Thickets, from Penn. to Til. 
and Ky.; slender, 2°-8° high ; root-leaves rounded, heart-shaped, and 3- 
5-lobed, or some of them pinnate and cut; flowers small, with yellow 
petals about the length of the simply 5-lobed calyx; styles smooth, the 
upper joint falling off ; receptacle smooth. 


10. POTENTILLA, CINQUEFOIL, FIVE-FINGER. (Name means 
powerful, from reputed medicinal virtues.) Mostly wild plants in the 
country ; several are cultivated. 

§ 1. Petals pale yellow, small, not surpassing the calyx. @ @ 

P. Norvégica, Linn. Norway C. An erect, hairy, weedy plant, 
19-2° high, branching above, with only 8 obovate-oblong and cut-toothed 
leaflets ; flowers summer, in fields. 

P. supina, Linn. A spreading or decumbent, pubescent, weedy 
plant, on river banks W., with pinnate leaves of 5-11 obovate-oblong, 
cut-toothed leaflets, and akenes with a thick appendage at their base ; 
flowers summer. 

§ 2. Petals whitish or cream-color, broad, surpassing the calyx; akenes 

smooth. 2 

P. argita, Pursh. A stout, erect, brownish-hairy, coarse plant, 19-4° 
kigh, rather clammy above, on rocky hills N. and W., with pinnate 
leaves of 5-11 oval or ovate, cut-toothed leaflets, soft-downy beneath, and 


a close terminal cluster of rather large flowers, in summer. 
§ 3. Petals bright yellow, larger than the lobes of the calyx. 2 
« Leaves of 5 or more digitate leaflets. 


P. récta, Linn. Cult. in some old gardens, from Eu.; a coarse, erect, 
hairy plant, 2°-3° high, with sometimes 7 narrowly wedge-oblong leaflets, 
coarsely toothed, and rather large, cymose flowers, 
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PB, Canadénsis, Linn. Common Witp C. or Five-rincer. Open, dry 
ground; dwart, silky-hairy, with wedge-obovate leaflets, and axillary, 
1-flowered peduncles; flowering from early spring to midsummer, and 
spreading by runners. A prostrate plant, variable, resembling a Strawberry. 

P. argéntea, Linn. Sirvery C. Dry fields, banks, and roadsides N. ; 
a low, spreading or prostrate, much branched, white-woolly weed, with 
wedge-oblong, cut-pinnatifid leaflets green above, white with silvery wool 
beneath, and the margins revolute ; the small flowers somewhat panicled ; 
all summer. 


* * Leaves pinnate ; receptacle and sometimes the akenes white-hairy. 


P. Anserina, Linn. Sitverwerp. Wet banks and sandy shores, 
N. and W.; leaves all from the root or in the tufts at the joints of the 
long, slender runners, green above, silvery with silky down beneath, of 
9-19 oblong, cut-toothed principal leaflets and some pairs of minute ones 
intermixed; stipules conspicuous and many-cleft; flowers solitary on 
long, scape-like peduncles, all summer. 

P. fruticdsa, Linn. SHruspy C. Wet grounds N.; 2°-4° high, 
woody, silky, very much branched, with 5 or 7 crowded, oblong-lanceolate, 
entire leaflets, scale-like stipules, and loose clusters of rather showy 
flowers, allsummer. Cultivated. 


§ 4. Petals white ; akenes and receptacle hairy ; leaflets only 8, digitate. 2 
P. tridentata, Ait. THrer-rootrHEep C. Coast of N. England N. and 


W. and on mountains; 4/-6/ high, tufted, spreading, with 8 thickish, © 


nearly smooth leaflets, coarsely 3-toothed at the end, and several flowers 
in a cyme, in early summer. Cultivated. 


§ 5. Petals purple, rose-celor, or crimson; akenes smooth. 2 
x Wild in wet and cold bogs N.; petals narrow, shorter than the calyx. 


P. palistris, Scop. Marsu Five-rincer. Stems ascending from an 
almost woody creeping base ; leaves pinnate, of 5-7 lance-oblong serrate 
and crowded leaflets, whitish beneath ; flowers in a small cyme, the calyx 
nearly 1! broad, the inside as well as the petals, dull dark purple ; recep- 
tacle becoming large and spongy ; flowers all summer. 


% * From Himalaya, occasionally cult. for ornament; petals large, 
obcordate. 


P. Nepalénsis, Hook. Nerat C. Leaflets 3 in the upper, 5 in the 
lowest leaves, digitate, hairy but green both sides, wedge-oblong, coarsely 
toothed ; flowers rose-red, all summer. P. HopwooprAna, with flesh- 
colored flowers, is a garden hybrid of this and P. recta. 

P. atrosanguinea, Lodd. Dark Nepat C. Is soft silk-hairy, with 3 
leaflets to all the leaves, and much darker-colored flowers than in the pre- 
ceding, brown-purple or crimson. : 


11. FRAGARIA, STRAWBERRY. (Name from fraga, the old Latin 
name of the strawberry, referring to the fragrance.) 2 


§ 1. Tron Srrawperries. Petals white ; receptacle of the fruit high- 
Slavored ; scapes several-flowered; runners naked. Flowers in spring 


and early summer, those of all but the first species inclined more or less 
to be diccious. 


F. vésca, Linn. Common S. of Eu. Yields the ALPINE, PERPETUAL, 
etc., its American form (var. Americana, Porter) plentifully native N. ; 
is mostly slender, with thin, dull leaflets, strongly marked by the veins, 
calyx remaining open or reflexed after flowering, small ovoid-conical or 


elongated fruit, high-scented, and the akenes superficial. The flowers 
usually stand above the leayes. 


¢ 


~ 
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_ F. moschdta, Duchesne (or F. ELatior), Haurzors 8., of Eu. some- 
times cult. is taller and quite dicecious, more pubescent, with the 
calyx strongly reflexed away from the fruit, which is dull, reddish, and 
musky-scented. 

F. Virginiana, Duchesne. Witp 8S. Original of several varieties once 
cult. but now lost; has leaflets of firm texture, their smooth and often 
shining upper surface with sunken veins, flowers usually below the leaves, 
calyx becoming erect after flowering and closing over the hairy receptacle 
when unfructified ; fruit with a narrow neck, mostly globular, its surface 
with deep pits in which the akenes are sunken, nodding on slender pedicels, 
_ Var. Ilinoénsis, Gray. Is coarser and larger, grows in richer soil, © 
from W.N. Y., W. and §.; the hairs of the scape, etc., shaggy. 

__F. Chiloénsis, Duchesne. Garpen Strawberry. From Chile, but also 
native all along the Pacific coast, has a low habit and thick, dark colored 
leaves which are bluish-white below, and is clothed with long, shaggy hairs ; 
scapes and runners strong; fruit large and usually dark colored, with a very 
large ‘‘ hull’? or calyx. ‘The var. ananAssa, or Pine STRAWBERRY, is @ 
horticulturally modified form, comprising the common garden strawberries. 


§ 2. Petals yellow; receptacle tasteless; runners bearing leaves and 1- 
flowered peduncles; calyx with 5 external pieces very large, leaf-like, 
and 3-lobed. 


F. Indica, Andr. Inptan S. Of Upper India, etc. ; cult., running wild 
§. E.; rather handsome both in flower and (red) fruit, which are produced 
all summer and autumn. 


12. DALIBARDA. (Thomas Dalibard, an early botanist of Paris.) 2 


D. repens, Linn., of wooded slopes N., is a low, stemless, tufted, 
downy little plant, spreading more or less by subterranean runners, with 
the aspect of a Violet, the scapes bearing 1 or 2 delicate white flowers, 
in summer; leaves roundish and cordate, crenate. It sometimes pro- 
duces cleistogamous flowers. 


13. RUBUS, BRAMBLE, etc. (The Roman name, connected with 
ruber, ced.) 2 <A large and difficult group, comprising the Rasp- 
berries and Blackberries. 


§ 1. FLowERING RASPBERRIES, with simple leaves and broad, flattish fruit, 
the very small and numerous reddish or amber-colored grains at length 
separating from the persistent receptacle. 


R. odoratus, Linn. Purrie F., Murserry (erroneously). Dells, 
etc., N.; shrubby, 305° high, clammy-bristly and odorous, not prickly ' 
ample 3-5-lobed maple-like leAves, the lobes pointed and the middle 
one longest ; peduncles many-flowered ; calyx-lobes with long slender tips, 
and petals purple-rose-color ; the showy flowers 1/-2! across, produced all 
summer. Cultivated. 

-- R. Nutkanus, Mocino. Waits F. From Upper Mich. to Pacific. 
Like the other, but less bristly and clammy, with leaves more equally 5- 
lobed and coarsely toothed, and fewer flowers, with narrower white petals. 
Cultivated. 

§ 2. TruE RASPBERRIES (or the first doubtful), with 3-5 leaflets, the fruit 
falling when ripe from the then dry, narrow receptacle ; flowers with small, 
white, erect petals, in early summer, on leafy shoots of the season which 
(in all but the first) spring from prickly more or less woody stems of the 


preceding year. = x Trailing ; nearly herbaceous. 


R. trifldrus, Rich. Dwarr RaspBerry, Almost wholly herbaceous, 
slender, trailing, not prickly, with thin, smooth leaves of 8 rhombie-ovate 
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acute leaflets, or the side-leaflets parted, making 5, all doubly serrate ; 
peduncle bearing 1-3 small flowers, and the fruit of few grains. Low 


Bader a * * Bushes; the canes woody. 


+ Not hairy, although bristly or prickly. 


R. occidentalis, Linn. Buack R., Biackcar, or THIMBLEBERRY. 
Borders of fields and thickets N., especially where ground has been 
burned over; glaucous-whitened, the long, recurving stems, stalks, etc., 
armed with hooked prickles, but no bristles; leaflets mostly 3, ovate, 
pointed, white-downy beneath, coarsely doubly toothed, the lateral ones 
stalked; flowers in close umbel-like clusters, or some of them somewhat 
scattered, the petals shorter than’the sepals; fruit purple-black (or an 
amber-colored variety), flattish, ripe at midsummer. Parent of the Black 
Raspberries of the garden. 

R. strigosus, Michx. Witp Rep R. Common especially N. ; 2°-8° 
high, the upright stems, stalks, etc., beset with copious bristles, and some 
of them becoming ‘weak prickles, also glandular; leaflets oblong-ovate, 
pointed, cut-serrate, white-downy beneath, the lateral ones (either 1 or 
2 pairs) not stalked ; flowers in more or less raceme-like clusters, the 
petals as long as the sepals, the latter more or less glandular; fruit light 
red, tender and watery, but high flavored, ripening all summer. Parent 
of some of the Red Raspberries of the garden. 

R. necLectus, a hybrid between the last two, has given rise to the 
Shaffer, Philadelphia, and other garden varieties of the PurrPLE CANE 
class. 

R./deus, Linn. Evropran Raspperry. Tall and nearly erect, beset 
with straight, slender prickles, or many of them mere bristles, the canes 
whitish; leaves thicker, and fruit firmer and larger than in R. strigosus, 
red or yellowish, ripening through the summer ; calyx glandless. Parent 
of the Antwerp and other garden Raspberries; once much grown, but 
now mostly out of cultivation in this country. 


+ + Densely glandular-hairy. 


R. phenicoldsius, Maxim. Wuineserry. Strong bush with the habit 
of a raspberry, the branches covered with a copious red hair; the dull 
and sparsely hairy, wedge-ovate or wedge-cordate, toothed, and jagged 
leaflets very white-tomentose below; flowers in fascicled clusters; the 


nae reddish fruits at, length inclosed in the great hairy calyx, edible. 
apan. 


§ 5. BLackBeRRIEs and DrwBerRins ; with the pulpy grains of the fruit 
remaining attached to the pulpy receptacle, which at length falls away 
from the calyx; stems prickly; leaves of 3 or pedately 5-7 leaflets ; 
flowers on leafy shoots from stems of the preceding year, in spring and 
early summer, with white spreading petals. 


* Stems more or less woody; fruit black (rarely amber) when ripe, 
edible, ripening in summer and autumn. 


+ Stems more or less erect, not propagating from the tip. —Buacx- 
BERRIES. 


R. villdsus, Ait. Hicu Biackperry. Everywhere along thickets, 
fence-rows, ete. ; stems 19-6° high, furrowed ; prickles strong and hooked ; 
leaflets 3-5, ovate or lance-ovate, pointed, their lower surface and stalks 
hairy and glandular, the middle one long-stalked and sovnetimes heart- 
shaped ; flowers rather large, with short bracts, in distinct leafless racemes ; 


fruit oblong or cylindrical. The common Blackberry of gardens, running 
into many forms, 
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Var. albinus, Bailey. Wuire Buackserry. Canes bright yellowish- 
green, and the fruit short and amber or cream-colored. In the N. 
States ; also cult. i 

Var. frondésus, Torr., is dwarfer, has narrower leaflets, and a short 
and leafy inflorescence. N. States; also cult. 

Var. montanus, Porter, occurs on high hills from N. Y. southward, 
and is known by lower habit, mostly redder stems, and sometimes fewer 
prickles, shorter clusters, and especially by dry, ‘‘seedy,’’ spicy, or bitter- 
ish, thimble-shaped berries. 

Hybrids occur between R. villosus and R. Canadensis, as in the garden ~ 
variety, Wiison Earty, and others. 

R. Millspatghii, Britton. Tuorntess BLrackperry. Stems nearly 
or wholly thornless, and leaflets narrower (mostly ovate-lanceolate), the 
middle three long-stalked ; inflorescence short, less pubescent than in the 
preceding. N. States and southward along the mountains. 

R. cuneifdlius, Pursh. Sanp B. Sandy ground and barrens from 
N. J., S.; erect, 19-8° high, with stout hooked prickles; the branchlets 
and lower surface of the 8-5 wedge-obovate, thickish leaves whitish- 
woolly ; peduncles 2-4-flowered. 

R. lacinidtus, Willd. Cur-teavep or EvERGREEN BLACKBERRY. 
Leaflets 3, each pinnately divided into lobed and cut portions; flower 
clusters small, whitish-pubescent ; stems with recurved prickles. Prob- 
ably a form of the European R. fruticosus. 


+ + Stems trailing, decumbent, or ascending, mostly rooting at the tips. — 
DEWBERRIES. 


R. Canadénsis, Linn. Low B. or Drewprrry. Rocky and sandy 
soil; long-trailing, slightly prickly, smooth or smoothish, and with 3-7 
small, doubly-toothed leaflets ; the racemes erect and 1-3-flowered, with 
leaf-like bracts, the fruit of fewer grains and ripening earlier than the 
Blackberries. Several varieties are cultivated. 

Var. roribdccus, Bailey, native of W. Va., is the Lucrnt1a Dewberry, 
distinguished by strong growth, wedge-obovate, jagged leaflets, long lower 
stalks, and large flowers (sometimes 2! across), with leafy sepals. 

Var. invisus, Bailey. Parent of Barrxy and other cultivated Dew- 
berries ; has somewhat ascending round stems, and leaflets which are 
coarsely and always simply toothed ; N. 

R. trivialis, Michx. Sovrnurn Low B. Sandy soil from Va., 
S.; widely trailing or creeping, bristly and very prickly ; the smooth, 
partly evergreen leaves of 3-5 ovate-oblong or lance-oblong leaflets ; 
peduncles 1-3-flowered. Cult. r 

R. setdsus, Bigel. Ascending; the older stems densely clothed with 
very slender but stiff, slightly bent prickles ; leaflets ovate to ovate-ob- 
lanceolate, pointed, scarcely shining, very strongly toothed ; fruit reddish- 
black. Woods and glades, Penn. and N. 


«x x Stems scarcely woody, but lasting over winter, wholly prostrate ; fruit 
reddish, sour. 


R. hispidus, Linn. Runninc Swamp B. Low woods and sandy 
places, etc., N.; with very. long and slender running stems, beset with 
small reflexed prickles, sending up short, leafy, and flowering shoots ; 
leaves of mostly 3 obovate blunt, smooth, and shining leaflets, of firm 
and thickish texture, somewhat evergreen ; flowers small and few, on a 
leafless peduncle ; fruit of few grains, red or purple. 


§ 4, FLowERING BRAMBLBE ; cultivated for the flowers only. 


R. rosefolius, Smith, from China, called Brizr Ross. Cult. in green- 
houses and apartments, has pinnate leaves, and bears a succession of 
full-double white flowers, resembling small roses. 
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14. ALCHEMILLA. (Name said to come from the Arabic.) A 
minute annual species, A. arvENsrs, called Parstey Prert in England, 
is introduced in Va. and N. C. : 
A. vulgaris, Linn, Lapy’s Manrie, from Eu., is cult. in some gar- 

dens; it is a low herb, not showy, with somewhat downy, rounded, 


slightly 7-9-lobed leaves, chiefly from the root, on long stalks, and loose 
corymbs or panicles of small light green flowers through the summer. 2 


15. AGRIMONIA, AGRIMONY. (Old name, of obscure meaning.) 


Weedy herbs, in fields and borders of woods,. producing their small 
yellow flowers through the summer; the fruiting calyx, containing the 
2 akenes, detached at maturity as a small bur, lightly adhering by the 
hooked bristles to the coats of animals. 2 


A. Bupatoria, Linn. Common A. Principal leaflets 5-7, oblong- 
obovate and coarsely toothed, with many minute ones intermixed ; petals 
twice the length of the calyx; stamens 10-15. 

A. parviflora, Ait. From N. Y., §.; has smaller flowers, 11-19 lance- 
olate principal leaflets, and 10-165 stamens. 

A. incisa, Torr. & Gray. Only S.; has 7-9 oblong or obovate and 
smaller principal leaflets, small flowers, and 5 stamens. 


16. POTERIUM, BURNET. (Old Greek name, of rather obscure 


application.) 2 


P. Sanguis6rba, Linn, Garprn orSarap B. Common in old gardens 
(used for salad), from Eu.; nearly smooth, growing in tufts; leaves 
of many small ovate and deeply toothed leaflets; stems about 1° high, 
bearing a few heads of light green-or purplish moncecious flowers, in 
summer, the lower flowers with numerous drooping stamens, several of 
the uppermost with pistil, the style ending in a purple, tufted stigma. 

P. Canadénse, Benth. & Hook., or SancuisOrBa CANADENSIS, CANA- 
pian or Witp B. Wet grounds N.; 38°-6° high, nearly smooth, with 
numerous lance-oblong, coarsely-toothed leaflets,.often heart-shaped at 
base, and cylindrical spikes of white, perfect flowers, in late summer and 
autumn ; stamens only 4, their long, white filaments club-shaped. 


17. ROSA, ROSE. (The ancient Latin name of the Rose.) (Lessons, 
Fig. 218.) 


§ 1. Wip Roszs of the country ; only the first species much cultivated. 
* Styles lightly cohering tn a column and projecting out of the calyx-cup. 


R. setigera, Michx. Prairre er Crmipine Wirp Rose. Rich ground, 
W.and 3.; also planted; represented by the original of QurEN or THE 
Prairip, Bartimore Bere, etc. Tall-climbing, armed with stout, nearly 
straight prickles, not bristly ; stems glaucous ; leaves with only 3-5 ovate 
acute leaflets; the corymbed flowers produced towards midsummer ; 
stalks and calyx glandular; petals deep rose, becoming nearly white. 


* * Styles separate, included in the calyx-tube, the stigmas closing ‘its 
orifice ; stems not disposed to climb. 


R. Carolina, Linn. Swamp Rosr. Wet grounds; stems 4°-8° high, 
with hooked prickles and no bristles, glaucous; leaflets 5-9, smooth, 
dull above and pale beneath, finely serrate; flowers numerous in the 


corymb (in summer); the calyx and globular hip elandular-bristly. 
Flowers bright rose-red. : 6 P 8 TISUY. 
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R. lucida, Ehrh. Dwarr Wirp Ross. Moist places and swamps, 
N. Y. to Newf.; has stem from 1°-5° high, with stout, more or less 
hooked spines; leaflets about 7, rather small, thick and shining, oval or 
oval-obovate, and coarsely toothed above; flowers solitary or in loose 
corymbs, light rose-colored, the calyx lobes hispid and more or less pro- 
longed, and occasionally notched. fa 

R. humilis, Marsh. In drier soil, and extending farther W.; lower 
(19-8°), with nearly straight spines ; larger and thin dull leaflets ; flowers 
eee solitary or nearly so, and the outer sepals nearly always 

obed. 

R. bldnda, Ait. Earty Wirp Ross. Rocky banks N.; 19-8° high, 
with only straight, weak prickles, or commonly none; 5-7 oval or cuneate 
blunt and pale leaflets, sometimes hoary beneath ; large stipules ; 1-3- 
flowered peduncles, and the sepals hispid but entire; the hip globular ; 
flower solitary or corymbose, large, in spring or early summer. 


§ 2. Brier Roses; naturalized from Europe, by roadsides and in thickets, 
or sometimes planted ; flowering in summer. 


R. rubiginésa, Linn. SwererTsrier. Tall, disposed to climb, armed 
with strong and hooked, and some slender and awl-shaped prickles; the 
roundish and doubly-serrate small leaflets downy and beset with russet 
glands beneath, giving the aromatic fragrance ; flowers mostly solitary, 
‘pink ; hip pear-shaped, oblong, or obovate, crowned with the calyx lobes. 

R. canna, Linn. Doc-rosn. Roadsides E.; resembles Sweetbrier, 
but the leaflets smooth or destitute of aromatic glands and simply serrate ; 
flowers 3 or 4 together, pink or nearly white ; fruit from nearly globular 
to oblong-ovate. 


§ 8. Evercreen Roses; naturalized in the Southern States from China ; 
flowering in spring ; the flowers not double. 


R. levigata, Michx. (or R. Sfica of Aiton). Curroxrr Rose. Planted 
for garden hedges, etc., also run wild S. ; disposed to climb high, armed 
with strong hooked prickles, very smooth, with bright green and glossy 
evergreen leaves of mostly only 3 leaflets, and single flowers at the end 
of the branches, with bristly calyx cup and large pure-white petals. 
Occasional in greenhouses N. 

R. bracteata, Wendl. Bractep Ross. In hedges far S., not common ; 
has downy branches armed with strong, hooked prickles, 5-9 roundish 
leaflets, and single large white flowers on very short peduncle, the calyx 
covered by leafy bracts. 


§ 4, Exotic GarpEn Roses proper ; from Europe and Asia. Merely the 
principal types; the greater part of the modern garden roses much 
mixed by crossing and changed by variation. 


« Styles united in a column which projects out of the calyx cup. All with 
long, rambling shoots, or disposed to climb. 


R. sempérvirens, Linn. Evercreen Ross, of S. Not hardy or hold- 
ing its leaves N.; with coriaceous, bright-green, oblong leaflets, curved 
prickles, and nearly solitary white flowers, not double. The AYRSHIRE 
Rose is evidently an offshoot of R. arvensis, a closely related species. 

R. multiflora, Thunb. Many-rFrowEerepD Rose. A well-known half- 
climbing species, from Japan and China, hardy in Middle States, with 
branches, peduncles, and calyx more or less tomentose ; 5 or 7 soft and 
somewhat rugose leaflets, slender, scattered prickles, and full corymbs of 
small flowers, white, pale red, or rose-purple, not sweet-scented. The 
double form is an old garden rose, but the single form is not common. 
The Potyantua Roszs are offshoots of this, chiefly through hybridization 
with Rosa Indica. 
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R. moschata, Mill. Muscat or Musk Rose. Not climbing, with slender 
curved prickles; leaves of 5 or 7 lanceolate and pointed leaflets, a 


corymb of white flowers, with a yellowish base to the petals, very sweet 
scented, especially at evening. 


* * Styles not sensibly projecting, nor united. 
+ Tender, tall-climbing, and wholly destitute of prickles. 


R. Banksiw, R. Br. Banxsta Ros, from China. A slender conser- 
vatory species (in the N.), very smooth, with 3-5-lanceolate glossy leaflets, 
and umbels of very small, white or buff and violet-scented flowers. 


+ + Tender, armed only with distant hooked prickles, with leaves of 
mostly 3 (8-5) rather coriaceous and shining leaflets. - 


R. indica, Linn. Inpra or Curna Roses. Includes the Tra, PereretuaL 


or BenGaL, Bourson, and Noiserre Ross ; and the BencaLt Pomerons, 


etc., are miniature forms of similar origin. A plant of upright habit, 
smooth, the peduncle thickened upwards, calyx either smooth or bristly. 
Long grown and very variable. 


+ + + Hardy or mainly so at the north, not climbing, more or less prickly, 
and with leaves of 5 or more leaflets. 


R. alpina, Linn. Atrrye Ross, of Eu. Grows 5°-8° high, unarmed. 


or with a few purplish spines, hispid peduncles, erect and solitary 
blush flowers, and a more or less pendulous, orange-red, oblong or obovate 
fruit. The Boursaxr Roszs are derived from this, probably crossed with 
the China Rose, and are mostly smooth-stemmed plants of somewhat 
climbing habit and large double flowers. 

R. Gallica, Linn. Frencu or Rep Rosy. Has slender stems beset 
with both stout curved and slender straight prickles ; leaves of 5-7 rather 
rigid doubly and glandular-toothed leaflets more or less downy beneath, 
erect 1-flowered peduncles, and pink-red or crimson (or variegated with 
white), spreading petals which have some astringency and are used for 
conserve of roses, and a globose fruit. 

R. centifolia, Linn. Hunprep-Luavep, PROVENCE, or CaBBaGE Rosn. 
Has mostly straight prickles, 5-7 oval leaflets with glandular teeth or 
edges, peduncle and calyx clammy, with odorous glands, the hip bristly 
and glandular; the flowers mostly nodding, large, and full-double, rose- 
purple, or of various shades, rarely white ; fruit oblong. Pomron Rosxgs 
are miniature varieties. Moss Rosrs are abnormal states (var. muscOsA) 
with the glands and bristles of the calyx and peduncle developed into a 
moss-like substance. Petals used for rose-water, essence of roses, etc. 

R. Damascéna, Mill. Damask Rosr. Known from the foregoing by 
the greener bark, larger curved prickles, corymbed flowers oblong in the 
bud, and with the long sepals (some of them pinnatifid or lobed) reflexed 
during flowering, the hip oblong and pulpy ; petals rose-purple, white, 
etc.; used in preference for attar-of-roses and rose-water. Hyprip Prr- 
PETUAL Rosus are largely derived from this through hybridization with 
forms of R. Indica and others. 

R. G/ba, Linn. Wuirr Rose. Leaflets 5, glaucous and a little downy 
beneath ; prickles straightish and slender ; sepals reflexed and lobed: 
petals pure white or delicate blush, fragrant ; fruit oblong and red. 

R. cinnamémea, Linn. Cinnamon Ross, of Eu. Met with in country 
gardens ; is related to our wild R. blanda ; 5° to 8° high, with brownish- 
red bark, and some straightish prickles ; pale leaves downy underneath 
and small, pale-red, cinnamon-scented (mostly double) flowers, not showy : 
fruit roundish, red, 

R. spinosissima, Linn. Burner or Scorcu Rosp, of Eu. Low, 1° or 
2° high, exceedingly prickly with straight prickles, with 7 to 9 small and 
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roundish smooth leaflets, and small early flowers, either single or double, 
and white, pink, and even yellow, the hips cartilaginous, roundish, and 
dark purple. 

R. Eglantéria, Linn. YELLow Ecuantine Rose. Like a Sweetbrier, 
but lower, 3°-5° high, with scattered, straight prickles; leaves deep 
green and sweet scented ; flowers deep yellow, orange, or buff, and some- 
times variegated with red, either single or double. ‘The Austrian Brier, 
and the Persian YeLLow and Harrison’s YeLuow are forms of this 
(var. LUTEA). 

R. sulphurea, Ait. The old Yertow Ross, from the far East. ‘Tall, 
with scattered prickles, glaucous or pale scentless leaves, and sulphur- 
yellow (full-double) flowers in summer, 

R. rugdsa, Thunb. Japanese Rose. Spreading bush, very densely 
clothed with long, stout, and straight spines ; leaflets 7-11, round-ovate, 
thick, dark green above and tomentose below, coarsely toothed, the stipules 
leafy; flowers large and mostly single, white or red; the calyx lobes 
1’ or 2/ long, and tomentose, persistent on the very large, nearly globular, 
orange-red hip. | 

® 


18. CRATZIGUS, HAWTHORN, WHITETHORN. (Greek : 
strength, from the hard wood.) Small trees or shrubs, with hard 
wood; flowers white, except in some varieties of English Hawthorn, 
in spring or early summer; ripening the red or reddish fruit mostly 
in autumn. (Lessons, Fig. 273.) 


§ 1. Flowers many in the corymb, small, with 5 styles; fruit not larger 
than small peas, scarlet or coral-red ; leaves, etc., smooth, or nearly so. 


C. Pyracéntha, Pers, Evercrurn Tuorn. Planted for ornament and 
sparingly nat. from S. Penn. S. (from S. Eu.) ; shrub 4°-6°, with the 
shining evergreen leaves lance-spatulate and crenulate, only 1/ long, and 
small clusters of flowers terminating short branches. 

C. spathulata, Michx. Tall shrub or low tree, from Va. S., with 
almost evergreen, shining, spatulate leaves, crenate towards the apex, or 
on vigorous shoots, cut-lobed, and with hardly any petiole. 

C. cordata, Ait. Wassincron T, Small tree, from Va. and Ky. S., 
and has been planted for hedges ; has broadly trianeular-ovate or heart- 
shaped, thinnish leaves, often 3-5-cleft or cut and serrate, on slender 
petiole. 


§ 2. Flowers many in the corymb, middle-sized ; fruit coral-red, ovoid, 
rather small ; styles 1-5. 


C. viridis, Linn. (or C. anportscens). River banks far S..; tree with 
few stout thorns or none; thin, oblong serrate leaves, acute at both ends, 
on slender petioles ; styles 5. 

C. Oxyacéntha, Linn, Enexish Hawtuorn. Planted from Eu. for 
ornament and hedges; tree or shrub with obovate, smooth leaves, wedge- 
shaped at base, cut-lobed and toothed above ; styles 2 or 3, rarely only 1. 
With single or double, white, rose, or pink-red flowers. 

C. apiifdlia, Michx. Common S. Small tree, soft-downy when 
young ; the leaves smoothish with age, pinnatifid, the 5-7 lobes crowded, 
cut and toothed ; petioles slender; styles 1-3. 


§ 3. Flowers many in the corymb, large ; the calyx-teeth with the bracts 
and stipules often beset with glands; fruit edible, half an inch or more 
long, its cells or stones and the styles variable in number, 1-5. All 
tall shrubs or low trees, of thickets and rocky banks, or planted. 


C. coccinea, Linn. Scariet-rrurrep T. Smooth, with the leaves 
thin, roundish-ovate, sharply cut-toothed or lobed, on slender petioles, 
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the coral or scarlet fruit much smaller than in C. tomentosa next and 


hardly edible. ~ ms 


Var. macracdntha, Dudley. Has very long thorns, thick wedge- 


shaped leaves deeply incised, and larger flowers and fruit. ‘ 

Var. mollis, Torr. & Gray, larger plant, with densely pubescent under- 
surfaces of leaves and shoots, and earlier, larger flowers. All forms in N. 
States. 

C. tomentdsa, Linn. Pear Torn or Bracktuorn. Downy or soft- 
hairy when young; the leaves thickish, oval, or ovate-oblong, sharply 
toothed or cut, below abruptly narrowed into a margined petiole, the upper 
surface impressed along the main veins or ribs ; flowers late, often 1’ broad ; 
scarlet or orange fruit from two thirds to three fourths of an inch long, 
pleasant-tasted, N. Y., W. and S. 

C. punctata, Jacq. Leaves wedge-obovate, the long lower portion 
entire, toothed above and rarely indistinctly lobed, plicate and dull, pubes- 
cent below when young, but becoming smooth ; fruit large and spherical, 
red or yellow; branches horizontal in mature specimens. Common. 

C. Crus-galli, Linn. Cocxsrur T. Smooth; the wedge-obovate or 
oblanceolate leaves thick and firm, deep-green and glossy, serrate above 
the middle, tapering into a very short petiole; thorns very long and 
sharp; fruit bright red. Useful for hedges. (Lessons, Fig. 96.) 


§ 4. Flowers solitary, in pairs, or only 3-6 in the corymb ; styles and 
cells, 4-5; leaves mostly pubescent underneath ; fruit often edible. 


C. zstivalis, Torr. & Gray. Summer Haw of S. States. Along pine- 


barren ponds, from §. Car. S. and W.; small tree with spatulate or 
wedge-obovate coriaceous leaves, crenate above the middle; no glands ; 
8-5-flowered peduncles, and large red juicy fruit, pleasantly acid, used 
for tarts, etc. ; ripe in summer. 

C. flava, Ait. YrLLow or Summer Haw. Sandy soil, from Va. S. and 
W.; small tree, with wedge-obovate leaves, downy or smoothish, toothed 
or cut above the middle, the teeth or margins and short petiole glandular ; 
the pear-shaped or globular fruit yellowish, greenish, or tinged with red. 

C. parvifolia, Ait. Smani-LeaAvep or Dwarr Tuorn. Mostly in 
pine barrens from N. J., S. ; shrub 8°-6° high, downy, with thick and 
firm spatulate-obovate, crenate leaves, these as well as the mostly solitary 
flowers almost sessile ; calyx-lobes glandular-toothed and as long as the 


petals; the large fruit pear-shaped or globular, at first hairy, greenish 
and yellowish. 


19. COTONEASTER. (Name alludes to the cottony covering of the 


shoots, lower face of the leaves, etc.) Small-leaved and small-flowered, 
chiefly Old-W orld shrubs. 


C. vulgaris, Lindl. Planted from Eu.; hardy shrub, 2°-4° high, much 
branched, with deciduous ovate leaves, hardly 1! long, white-tomentose 
below, glabrous calyx, flesh-colored or white flowers in spring, and 
reddish fruit. 

C. nummularia, Lindl. From Nepal, is a large shrub or low tree, with 
nearly orbicular leaves, which are dull below, and bright red fruits. 


20. PHOTINIA. (Greek: shining, alluding to the glossy leaves of the 
genuine species.) Choice greenhouse shrubs or small fruit trees, hardy 
S., with large evergreen leaves. 


_ P. (or Eriobdtrya) Japénica, Gray. The Loquat Trem of Japan, with 
Jarge, obovate toothed leaves, nearly 1° long, the lower surface and 
corymb clothed with dense rather rusty loose wool; has few and large 
aowny yellowish-white flowers, appearing in autumn, and an edible yellow, 
acid fruit, with 1-5 large seeds. Often called, erroneously, JAPAN PLUM. 
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21. AMELANCHIER, JUNEBERRY, SERVICE BERRY. (Pop- 
ular name of the European species in Savoy.) Flowering in spring, 

and producing the berry-like purplish fruit (edible, sweet, sometimes 
very pleasant-flavored) in summer. 


A. Canadénsis, Torr. & Gray. Snap Busn of New England, is a tree 
10°-80° high, glabrous or very nearly so; the leaves ovate and pointed 
light green above, very sharply serrate, Birch-like ; flowers large, in open 
and loose, more or less drooping racemes, before the leaves; the calyx 
lobes lanceolate ; fruit a purple, berry-like pome in June and July, much. 
yelished by birds. The flowers appear in profusion in advance of the 
eaves. 

Var. oblongifolia, Torr. & Gray (or A. opLoNGIFOLIA, Roemer). Isa 
low plant (2°-5° high), with oblong, mostly blunt leaves, which are 
floccose or woolly below, and nearly erect, woolly, panicle-like racemes, 
appearing with the leaves ; growing in the N. States and known in culti- 
vation as the Dwarr JUNEBERRY. 


22. PYRUS, PEAR, APPLE, etc. (Classical name of the Pear tree.) 
Botanically the genus is made to include a great variety of plants, 
agreeing in the cartilaginous, parchment-like, or thin-walled cells that 
contain the seeds. Wood hard and tough. Flowers spring. 


§ 1. Pear. Leaves simple j flowers in a simple corymb or cluster; fruit 
generally with its base tapering down to the stalk. 


P. communis, Linn. Common Prear. Cult. from Eu. ; a smooth tree, 
with branches inclined to be thorny ; ovate leaves with small, obtuse teeth, 
and pure white flowers, the anthers purple. 

P. Sinénsis, Lindl, Japan or Sanp Pear. Cult. from China and 
Japan, is a stronger grower than the last, with larger dark leaves which 
are very sharply toothed, and tough, gritty fruits which are often 
depressed about the stem, and Apple-like. Kierrur, Le Conre, and 
others, are hybrids with the last. 


§ 2. Aprrie. Leaves simple; flowers showy, in a simple cluster or sim- 
ple umbel; fruit sunken (wmbilicate) at both ends, especially at the 
base. 

* Exotic; leaves simply and evenly serrate, ovate or oblong. 


P. Malus, Linn. Common Arppte. Cult. from Eu. ; tree with buds, 
lower face of the leaves (when young) and calyx woolly ; flowers white 
and tinged with pink, on short, woolly peduncles ; fruit various, but always 
holding the calyx lobes upon its apex. 

P. spectdbilis, Ait. CuIness Frowerinc Arpie. Cult. from China 
for its showy rose-colored, semi-double or double flowers; is an upright 
tree with gray branches 20° to 25° high, and hard leaves which soon 
become nearly smooth, and are evenly and sharply toothed ; fruit small, 
with persistent calyx. : 

P. baccdta, Linn. Cras Appre. From Eu. Small tree with hard, 
wiry, smooth shoots, long and smooth petioles and pedicels, narrower 
smooth leaves, and a small, hard, translucent fruit from which the calyx 
falls before maturity. Transcenppnt, Hystor, and various other im- 
proved Crabs are probably hybrids with P. Malus. 

P. floribdnda, Lindl. Japanese FrowerinG Cras. A bush or small 
tree, perhaps an offshoot from the last ; smooth in all its parts, with long- 
acuminate, mostly sharply toothed leaves; handsome, flesh-colored or 
rosy flowers and red flower buds, and a profusion of long-stemmed fruits 
the size of a pea, from which the calyx falls. Semi-double forms are 
known in gardens as P. Haryana and P. ParkMAnt. 
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* * Wild species, with some of the leaves irregularly cut-toothed, or even 
lobed ; flowers bright rose-colored, and the fruit greenish. 


P. coronaria, Linn. American or GARLAND Crab APPLE. Glades 
from W. N. Y. to Mich. and S. and sparingly W.; small tree, soon 
smooth, with the mostly triangular ovate leaves rounded or obscurely 
heart-shaped at base and inclined to be 3-lobed, on slender smooth 
petioles ; flowers on long, smooth pedicels ; fruit bright green, flattened 
lengthwise. 

P. Ioénsis, Bailey. Wxstern Crap Appin. Leaves oblong or obo- ~ 
vate-oval, variously notched and toothed, the lower surface as well as the 
petioles, short pedicels and young growth, white-pubescent ; fruit spheri- 
cal or oblong, dull green with minute light dots. There is a double- 
flowered variety. W. of Great Lakes. 

P. angustifolia, Ait. Narrow-Leavep Cras AppLe. Leaves lance- 
oblong or elliptic and small, almost entire or bluntly and sparsely dentate, 
obtuse or nearly so, thick, shining above, on short, smooth petioles; 
flowers rather small, on smooth pedicels. From Penn. S. and W. 


§ 8. CHoxesERRY. Leaves simple, the upper face with some small glands 
along the midrib; flowers (white) in compound cymes terminating the 
branches; styles united at base; fruit berry-like. 


P. arbutifdlia, Linn. Common Cnoxeserry. Woods and bogs, N.; 
low, spreading shrub with oblong or oblanceolate serrate leaves, acute or 
acuminate and pubescent below, and a scarlet or light purple fruit which 
clings to the branches after the leaves fall. 

Var. melanocarpa, Hook (or P. nicra, Sargent), has broadly 
obovate nearly smooth leaves, earlier flowers, and black fruit which soon 
falls. 


§ 4. Rowan Tree or Mountain Asa. Leaves odd-pinnate, of several 
(9-17) leaflets ; flowers (numerous and white) in ample, compound, flat 
cymes terminating the branches of the season; fruit berry-like, scarlet- 
red when ripe. Trees often planted for ornament, especially for the 
clusters of showy fruit in autumn. 


P. Americana, DC. American Mountain Asn. Slender tree or tall 
shrub, wild in the cooler districts; smooth or soon becoming so, with 
lanceolate taper-pointed and sharply serrate bright-green leaflets on a 
reddish stalk, pointed and smooth glutinous leaf-buds, and berries not 
larger than peas. 

P, sambucifdlia, Cham. & Schlecht. ELprr-LEAveD R.or M. Wild 
along the northern frontiers ; smooth or nearly so, with oblong or lance- 
ovate and blunt or abruptly short-pointed leaflets, coarsely serrate with 
more spreading teeth, sparingly hairy leaf-buds, and larger berries. 

P. Aucuparia, Gertn, European R. or M. Commonly planted from 
Eu. ; forms a good-sized tree, with oblong and obtuse paler leaflets, 
their lower surface, stalks, and the leaf-buds downy; and the berries 
larger (4/ in diameter). 


§ 5. Quincn. Leaves simple; flowers either single wpon the ends of leafy 
shoots, or in small, sessile clusters, white or red; fruit more or less 
ae ee the 5 cells normally several or many-seeded. Small trees or 

ushes. 


P. Cydonia, Linn. (or Cypon1a VULGARIS). Common Quincr. From 
Eu. ; asmall bushy tree with soft, oval, entire leaves which are tomentose 
below, and very large flowers terminating short leafy shoots, and woolly 
fruits. (Lessons, Fig. 112.) 

P. Jap6nica, Thunb. Japan Quince (also named Cyrponta JAPONICA). 
Thorny, smooth, widely branched shrub from Japan; cult. for the large 
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showy flowers, which are produced in spring earlier than the oval or 
wedge-oblong leaves, on side spurs, in great abundance, single or more 
or less double, scarlet-red, or sometimes almost white varieties ; calyx 
with short and rounded lobes; fruit green-speckled, very hard, sometimes 
used for jellies. 


XXXVIII. CALYCAN THACER, CALYCANTHUS FAMILY. 


Shrubs with opposite, entire leaves, no stipules, sepals and 
petals imbricated and indefinite in number and passing one 
into the other, stamens few or many, with anthers turned out- 
wards, all these parts on a hollow receptacle or bracted calyx 
cup in the manner of a rose hip, inclosing numerous pistils 
which ripen into akenes. Cotyledons rolled up from one mar- 
gin. Flowers rather large, mostly aromatic, as is the wood 
also. (Lessons, Fig. 424.) 


1. CALYCANTHUS. Flowers livid-purple or dull red, solitary in the axils or terminating 
leafy branches, with loose bracts passing to colored lanceolate sepals, and these into 
similar thickish petals, which are borne on the summit of the closed calyx tube; 
within these are numerous short stamens; the outer having anthers ending in a tip, 
the inner smaller and with imperfect anthers or none. Pistils inclosed in the fleshy 
cup ; Ovary with 2 ovules; styles slender. Akenes oval, coriaceous, inclosed in the 
leathery hip, which becomes about 2' long. 

2, CHIMONANTHUS. Flowers yellow and purplish, along naked shoots, sessile in axils 
of fallen leaves. Bracts and sepals scale-like, ovate, purplish, or brownish. Petals 
honey-yellow, or the innermost red. Stamens.with anthers only 5, 


1. CALYCANTHUS, CAROLINA ALLSPICE or SWEET-SCENTED 
SHRUB. (Greek: cup and flower.) All wild in U. S., and cylti- 
vated, especially the first, which has fragrant strawberry-scented 
blossoms. Flowers spring and all summer. Mostly natives of elevated 
lands. 


C. fléridus, Linn. Wild S. of Va. in rich woods; leaves soft-downy 
beneath, 1/-3/ long, oval or oblong. ; 

C. leevigatus, Willd. Wild from S. Penn., S. along the Alleghanies. 
Smooth and green, with oval or oblong leaves 1/-3/ long, and rather 
small flowers (1}/ across). : : 

C. glatcus, Willd. Wild from Va., S.; like the foregoing (possibly 
a variety of it), but with mostly larger and taper-pointed leaves, glaucous 


beneath. $ 
C. occidentalis, Hook & Arn. Western C. Smooth, with ovate or 


ovate-oblong and slightly heart-shaped, larger leaves (5/—6’ long), green 
both sides, the upper surface roughish; the brick-red flowers 3! across, 
scentless ; akenes hairy. Cult. from Cal. 


2. CHIMONANTHUS, JAPAN ALLSPICE. (Greek: winter- 
flower ; it flowers in winter in a mild temperate climate.) 
C. frdgrans, Lindl. Shrub with long branches, which may be trained 
like a climber, smooth, lance-ovate, pointed leaves, and rather small fra- 
grant flowers ; hardy S. of Penn. 
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XXXIX. SAXIFRAGACEA, SAXIFRAGE FAMILY. 


A large family not readily defined by any single characters ; 
distinguished generally from Rosaceze by haying albumen in 
the seeds, ovaries partly or wholly united, and seldom any 
stipules; the herbs and most of the shrubs of the family have 
only as many or twice as many stamens, and fewer styles or 
stigmas than there are petals or sepals. Flowers mostly per- 
fect. Stamens and petals generally borne on the calyx, the 


latter usually withering and persistent. Leaves alternate or. 


opposite. 


I. SAXIFRAGE SUBFAMILY, Herbs. Stipules none, 
or confluent with the base of the petiole. Seeds usually many. 
* Stamens twice the number of the petals or the lobes of the calyx, mostly 10 ; pod com- 

monly 2-lobed, beaked, or 2, rarely 3-4, nearly separate pods, 


+ Petals mostly 5, entire, 


= 


. SAXIFRAGA. Flowers in cymes or’ panicles, or rarely solitary, perfect. Leaves 
simple or palmately cut. Petals imbricated in the bud. Pod 2-celled below, or 2 
(rarely more) separate pistils and pods, many-seeded. 

. ASTILBE. Flowers in spikes or racemes collected in an ample compound panicle, 
sometimes polygamous or dicecious, Leaves ample, decompound. Petals small, 
spatulate, or linear, Little pods 2 or 8, nearly separate, opening down the inner 
suture, several-seeded. : 

» TIARELLA. Flowers inaraceme. Calyx colored (white), 5-parted, and in the sinuses 
bearing 5 very narrow, slender-clawed petals. Filaments and styles long and slender. 
Ovary 1-celled, with several ovules towards the base of the 2 parietal placenta, 
2-beaked; one of the beaks or carpels growing much more than the other and 


making the larger part of the lance-shaped membranaceous pod, which is few- 
seeded towards the bottom. 


is) 


eo 


+ + Petals 5, pinnatifid, very delicate. 


4. MITELLA. Flowers in a simple raceme or spike, small. Petals colored like the short 
open calyx (white or green). Stamens short. Styles 2, very short. Ovary and pod 


globular, 1-celled, with 2 parietal placent at the base, many-seeded, opening across 
the top. 


* x Stamens as many as the petals and alternate with them, uswally 5, and a cluster of 


gland-tipped sterile filaments before each petal ; stigmas mostly 4, directly over 
as many purietul placente. 


5. PARNASSIA. Flower solitary, terminating a seape-like (usually 1-leaved) stem; the 
leaves mostly from the root, rounded, smooth, and entire. Calyx free from the ovary 


of 5 sepals. Petals 5, veiny, imbricated in the bud. Styles none. Pod 1-celled, 
many-seeded, 


* x x Stamens only as many as the petals, 4 or 5; no sterile jilaments ; styles 2 and 


alternate with the placente or partition. 

6. HEUCHERA. Flowers small, in a long panicle, mostly on a scape. Calyx bell 
shaped, the tube cohering below with the 1-celled ovary, and continued beyond it, 
above 5-cleft, and bearing 5 small, spatulate, erect petals at the sinuses. 


Styles 
slender, Pod 1-celled, 2-beaked at the apex, opening between the beaks, 
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Il. Shrubs, with simple leaves (includes plants which have 
been ranked in 2 or 3 different families). None of the follow- 
ing have stipules, except Ribes. Seeds numerous. 


* Leaves opposite. Calyx tube wholly coherent with the top-shaped or hemispherical 
ovary, but not at all extended beyond it. 


+ Stamens only twice as many as the petals, 8 or 10. 


%, DEUTZIA. Flowers all alike and perfect, more or less panicled, showy. Lobes of the 
calyx 5. Petals 5, valvate, with the edges turned inwards. Filaments flat, the 5— 
alternate ones longer, commonly with a tooth or fork on each side next the top. 
Styles 3-5, slender. Pod 3-5-celled. 

8, HYDRANGEA. Flowers in cymes, commonly of two sorts, the marginal ones (or in 
high-cultivated plants almost all) enlarged and neutral, consisting of the corolla-like 
calyx only (Lessons, p. 78, Fig. 214); the others perfect, with a 4-5-toothed calyx, as 
many small petals valvate in the bud, and twice as many stamens with slender 


° filaments. Styles 2-5, diverging. Ovary 2-5-celled, becoming a small pod which 


opens at the top between the styles. 
+ + Stamens indefinite, 20-40. 


9. DECUMARIA. Flowers small, in a compound terminal cyme. Calyx minutely 7-10- 
toothed. Style thick. Petals 7-10, valvate in the bud. Pod small, top-shaped, 
many-ribbed, bursting at the sides between the ribs. 

10. PHILADELPHUS. Flowers showy, often corymbed or panicled. Calyx with 4 or 5 
valvate lobes. Petals 4 or 5, broad, convolute in the bud. Styles 3-5, usually some- 
what united below. Ovary 3-5-celled, becoming a pod, which splits at length into 


as many pieces. 
yP x « Leaves alternate. 


41, ITEA. Leaves pinnately veined, not lobed. Flowers inaraceme. Calyx nearly free 
from the 2-celled ovary, 5-cleft. Petals lanceolate, much longer than the calyx, and 
inserted along with the 5 stamens near its base. Pod slender, 2-celled, splitting 
through the style and the partition. 

12, BRIBES. Leaves palmately yeined and lobed ; sometimes with narrow stipules united 
with the base of the petiole. Calyx with its tube cohering with the ovary, and often 
extended beyond it, the 5 lobes usually colored like the petals. Petals and stamens 
each 5, on the throat of the calyx, the former small and mostly erect. Styles 2 or 
partly united into one; ovary j-celled with 2 parictal placenta, in fruit becoming 3 
juicy berry, crowned with the shriveled remains of the rest of the flower. 


1. SAXIFRAGA, SAXIFRAGE. (Latin name, rock-breaker : many 
species rooting in the clefts of rocks.) Besides the following there are 
a number of rare or local wild species. 2 


* Leaves all clistered at the root; the naked scape clammy above and 
bearing many small whitish flowers in a panicle or cyme, the 2 ovaries 
united barely at the base, making at length a pair of nearly separate, 
divergent pods. Wild species. 


S. Virginiénsis, Michx. Barty §. On rocks and moist banks ; 
with obovate or wedge-spatulate, thickish, more or less toothed leaves in 
an open cluster ; scape 3/-9' high, bearing in early spring white flowers in 
a dense cluster, which at length opens into a loose panicled cyme ; calyx 
not half the length of the petals ; pods turning purple. 

S. Pennsylvanica, Linn. Swame S._ In low, wet eround N.; with 
lance-oblong or oblanceolate obtuse leaves (4/-8! long), obscurely toothed 
and narrowed into a very short, broad petiole ; scape 1O=29 high, bearing 
small greenish flowers in an oblong cluster, opening with age into a looser 
panicle (in spring) ; the reflexed lobes of the calyx as long as the lance- 


linear petals. 
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x * Leaves clustered ; flowers more or less showy ; ovaries 2,0r sometimes 
3-4, almost separate, becoming as many nearly distinct pods. Exotic 
species cult. for ornament. 


S. crassifolia, Linn. Taick-LeAvep S, Cult. from Siberia ; very smooth, 
with fleshy and creeping or prostrate rootstocks, sending up thick, round- 
ish-obovate, nearly evergreen leaves, 6/-9! long, and scapes (bracted mid- 
way) bearing an ample, at first compact cyme of large, bright, rose-colored 
flowers, in early spring. Sold also as S. Sipfrica and S. CUNEIFOLIA. 

S. sarmentésa, Linn. Brrrsrnax §., also called SrRAWBERRY GERA- 
nium, Cult. from China and Japan as a house-plant, not quite hardy N.; 
rather hairy, with rounded heart-shaped or kidney-shaped and doubly 
toothed leaves of fleshy texture, purple underneath, green-veined or 
mottled with white above, on shaggy petioles, from their axils sending 
off slender strawberry-like runners; scapes bearing a light, very open 
panicle of irregular flowers, with three of the petals small rose-pink and 
yellow-spotted, and two much longer and nearly white ones lanceolate 
and hanging. 


2. ASTILBE. (Name means not shining.) Flowerssummer. 2 


A. decadndra, Don. A tall, rather pubescent herb, 3°-5° high, imitat- 
ing Spirea Aruncus in appearance, but coarser; leaflets of the decom- 
pound leaves mostly heart-shaped, cut-toothed (2'-4! long); flowers 


greenish-white, with petals inconspicuous or absent. Rich woods along. 


the Alleghanies from Va. S. 

A. Japonica, Gray (or Horrta Japonica). Only 19-2° high, with leaf- 
lets of the thrice-ternate leaves lance-ovate or oblong, and crowded white 
flowers of considerable beauty. Japan. 


3. TIARELLA, FALSE MITERWORT. (from tiara, a turban.) 2 


T. cordifolia, Linn. Our only species, in rocky woods, especially N. ; 
a low and hairy herb, spreading by summer leafy runners; leaves 
rounded heart-shaped, sharply lobed and toothed; flowers in a short 
raceme on a leafless scape, bright white, in spring. 


a. MITELLA, MITERWORT, BISHOP’S CAP. (Name means a 
little mitre, from the shape of the 2-cleft ovary and young pod.) Deli- 
cate plants of moist woods, especially N. ; spreading by summer leafy 
runners or rootstocks ; flowers late spring and early summer. 2/ 


M. diphylla, Linn. Common or Two-teavep M. Hairy, with 
rounded heart-shaped and somewhat 8-5-lobed root-leaves on slender 
petioles, and a pair of opposite, nearly sessile leaves on the scape below 
the slender raceme of many white flowers. ; 

M. nuda, Linn. Naxep-statkep M. A delicate little plant, with 
roundish kidney-shaped doubly crenate leaves, and leafless scape (4!-6/ 
high) bearing a few greenish blossoms. 


iS}, PARNASSIA, GRASS OF PARNASSUS. (Named for Mt. Par- 
nassus.) Wild on wet banks; the large white flower handsome; in 
summer and autumn. 2/ 


P. Caroliniana, Michx. The only common species ; has the scape or 
stem 1°-2° high, bearing one clasping leaf low down, and terminated with 
a flower over 1’! broad, the many-veined petals sessile, with 8 stout, small 
sterile filaments before each. Throughout. : 

P. asarifdlia, Vent. Along the Alleghanies S.; has rather kidney- 


shaped leaves, and petals narrowed at base into a sh ; i 
ee eax short claw ; otherwise 


“a 
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6. HEUCHERA, ALUM ROOT, the rootstock bemg astringent. 
(Named for a German botanist, J. H. Heucher.) Wild plants of 
rocky woods; the leaves rounded heart-shaped, and more or less lobed 
or cut, mostly from the rootstock, often one or two on the tall stalk of 
the panicle. Flowers mostly greenish, in summer. 2, 


x» Flowers very small; stamens and styles protruding. 


H. Americana, Linn. Common A. The only one N. and KE. of Penn. 
(also S. to S. Car.); has scapes and loose panicle (29-8° high) clammy-~— 
glandular and often hairy; leaves with rounded lobes, and greenish 
flowers in early summer. 

H. villésa, Michx. From Md. to Ga. and W., along the upper,coun- 
try ; is lower, beset with soft, often rusty hairs ; has deeper-lobed leaves, 
and very small white or whitish flowers, later in summer. 


*% * Flowers larger (the calyx fully 4! long), in a narrower panicle, 
greenish, with stamens little if at all protruding ; leaves round and 
slightly 5-9-lobed. 


H. hispida, Pursh. Mountains of Va. and N. C., W. Tall (scape 
9°_4° high), usually with spreading hairs; stamens a little protruding. 

H. pubéscens, Pursh. Scapes (1°-8° high) and petioles roughish- 
glandular rather than pubescent ; stamens shorter than the lobes of the 
calyx. From Penn. 8. 


7. DEUTZIA. (Named for Johann Deutz, a botanist of Amsterdam.) 
Flowering shrubs, with numerous panicles of white or pinkish blos- 
soms, in late spring and early summer ; the lower side of the leaves, 
the calyx, etc., beset with minute starry clusters of hairs or scurf. 


D. gracilis, Sieb. & Zuce. The smaller species, is 2° high, with ovate- 
lanceolate, sharply serrate leaves, bright green and smooth, and rather 
small, snow-white flowers, earlier than the next; often forced in green- 
houses ; filaments forked at the top. Japan. ; 

D. scdbra, Thunb. (or D. crenAra and D. Forrtner). A tall shrub, 
rough with the fine pubescence, with pale, ovate or oblong-ovate, minutely 
erenate-serrate leaves, and rather dull white or pinkish blossoms in sum- 
mer ; the filaments broadest upwards and with a blunt lobe on each side 
just below the anther. China and Japan. 


8. HYDRANGEA. (Formed of Greek words, water and vase, in 
reference to the shape of the capsule.) Flowers summer ; often sterile 
and enlarged, and showy. (Lessons, Fig. 214.) 


* Leaves lobed. 


H. quercifdlia, Bartram. OaK-LEAvED H. Stout shrub, 3°-6° high, 
very leafy, downy, with oval, 5-lobed, large leaves, and cymes clustered in 
oblong panicle, with numerous sterile flowers. Wild from Ga. S., hardy 
aoe cult. * * Leaves not lobed. 

+ White-tomentose. beneath. 


H. radiata, Walt. (or H. nfvea), has ovate or somewhat heart- 
shaped, pointed leaves, very white-woolly beneath, but smooth and green 
above; the flat cyme with a few enlarged sterile flowers round the 
margin. Wild from 8. Car. S, and W.., and cult. 
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« « Green, or nearly so, beneath. sre 


H. arboréscens, Linn. Wild from Penn. and Mo. §S., rarely planted ; 


is smooth or nearly so, with ovate or slightly heart-shaped, serrate, 
pointed leaves; the flat cyme often without any enlarged sterile flowers, 
but sometimes with a full row round the margin. ; 

4. Horténsia, DC. (and H. Ordxsa). Common Gresnuouse Hy- 
DRANGEA. Is very smooth, with large and oval, coarsely toothed, bright 
green glossy leaves, and the flowers of the round flattish cyme nearly 
all neutral and enlarged, blue, purple, pink, or white. China and 
Japan. F 

H. paniculata, Sieb. Common Ourpoor or Harpy Hypranera. More 
er less pubescent, at least in the panicle, with oblong-ovate, sharply 
toothed and long-pointed, dull leaves, which are roughish below, and an 
elongated panicle of whitish flowers. Japan. 


9. DECUMARIA. (Name probably meaning that the parts of the 
flower are in tens, which is only occasionally the case.) 


D. barbara, Linn. Along streams Va. and §.; a tall, mostly smooth 
shrub, with long branches disposed to climb; ovate or oblong shining 
leaves, and a compound terminal cyme of small white odorous flowers, 
in late spring. 


10. PHILADELPHUS, MOCK ORANGE, SYRINGA. (Name an- 


cient, of no application.) Syringa is the generic name of the Lilac. 
Ornamental shrubs. 


P. corondrius, Linn. Common Mock Orance. Cult. from S. Eu. 
Shrub with erect branches, smoothish oblong-ovate leaves, having the 
taste and smell of cucumbers, and crowded clusters of handsome and 
odorous cream-white flowers, in late spring. 

P. inodorus, Linn. Screntress M. Wild in upper districts S. ; shrub, 
smooth, with spreading, slender branches, mostly entire, ovate-oblong 
leaves ; rather small flowers scattered at the end of the diverging branch- 
lets, and calyx-lobes not longer than the ovary. : 

P. grandiflorus, Willd. Larce-rt. M. Wild along streams from 
Va. S., and planted in several varieties ; tall shrub, with long recurving 
branches, ovate and pointed, usually toothed, smoothish, or slightly downy 
leaves, and very large, pure white, scentless flowers, in early summer, 
either single or in loose clusters at the end of the branches, the slender- 
pointed calyx lobes much longer than the ovary. 

Var. floribindus, Yorr, & Gray (or P. Latirétius). Robust, 6°- 
12° high, with the ovate and toothed, 5-ribbed leaves hairy beneath, 
and large, pure white and nearly scentless flowers clustered, in early 
summer. Cult. 

P. Gordonidnus, Lindl. From Ore.; is very tall, with ovate-acuminate 
serrate leaves, the flowers very slightly scented and numerous, in 5-9- 
flowered racemes, in midsummer, 10 days or more later than other kinds. 

P. hirsttus, Nutt. Hairy M. Wild in N. Car. and Tenn., and cult. ; 
slender, with recurving branches, the small, ovate and acute, sharply- 
toothed leaves hairy, and beneath even hoary; the small white flowers 
solitary or 2-3 together at the end of short racemose side branchlets. 


11. ITEA. (Greek name of Willow.) 


I. Virginica, Linn. A tall shrub, with oblong, pointed, and serrulate 


leaves, and racemes of pretty-white flowers, in early summer, Low 
places, Penn., S. and W. 
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12. RIBES, CURRANT, GOOSEBERRY. (Name of uncertain origin.) 


Low shrubs ; flowers spring; fruit mostly edible. 


§ 1. Gooseperry. Stems commoniy with 1 or 2 thorns below the leaf- 
slalks or the clusters of leaves, often with numerous scattered prickles 
besides, these sometimes on the berry also. S 


* Flowers 1-3 in a cluster. 
+ Flowers red and showy. 


R. specidsum, Pursh. Suowy Frowerrnc Gooseperry, of Cal. ~ 
Somewhat cult. for ornament; has small and shining leaves; very 
handsome flowers on a hanging peduncle, the short-tubular calyx, petals, 
and lone-projecting stamens deep red, so that the blossom resembles that 
of a Fuchsia; berry prickly, tew-seeded. ; 


+ + Flowers small and greenish. 
++ Calyx lobes shorter than the tube. 


R. Cynésbati, Linn. Has bluntly 3-lobed downy leaves, with slen- 
der peduncles, stamens and undivided style not exceeding the broad calyx, 
and large prickly (or rarely smooth) dull purple berry. Common N. 


++ ++ Calyx lobes conspicuously longer than the tube. 


R. Grossularia, Linn. Eurorpran Gooseperry, but more or less 
cult, here in several varieties, as Inpustry, Crown Bos, etc., is a stocky 
bush with thickish leaves, a pubescent ovary and calyx, and a large, 
usually finely pubescent fruit. 

R. oxyacanthoides, Linn. Parent of the American Gooseberries, 
like Houcuron and Downrne, is seldom downy, with thinner leaves, very 
short thorns or none; very short peduncles; stamens and 2 cleft style 
scarcely longer than the bell-shaped, smooth calyx ; ovary and berry 
smooth, the latter medium-sized, either green or reddish when ripe. New 
Ene. to N. Jz, W: 

R. rotundifdlium, Michx. Often downy-leaved; peduncles rather 
slender ; the slender stamens and 2-parted style longer than the narrow 
calyx; berry smooth. Mass. and N. Y., S. 


x * Flowers several, in a nodding raceme. 


R. lactistre, Poir. Laxe or Swamp G. Cold bogs and wet woods N. ; 
low, with 3-5-parted heart-shaped leaves, their lobes deeply cut; very 
small flowers with broad and flat calyx ; short stamens and style, and 
small bristly berries of unpleasant flavor. 


§ 2. Currant. Wo thorns or prickles, and the flowers numerous in the 
racemes. 


« Flowers greenish or whitish, small. 


«+ Leaves without resinous dots; calyx flat and open; berries red (or 
white). 


R. prostratum, L’Her. Ferrip Currant. Cold woods N.; with reclin- 
ing stems; deeply heart-shaped and acutely 5-7-lobed leaves ; erect ra- 
cemes; pedicels and pale-red berries glandular-bristly ; these and the 
bruised herbage exhale an unpleasant, skunk-like odor. i ; 

PB. rébrum, Linn, Garven Currant. Cult. from Eu., with straggling 
or reclining stems, somewhat heart-shaped moderately 3-5-lobed leaves ; 
the lobes roundish, and drooping racemes from lateral buds distinct from 
the leaf buds ; edible berries red, or white ; also a striped variety. 

Var. subglanduldsum, Maxim., a native form in cold swamps N., bas 
the racemes clustered below the leafy tips of the canes. 
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+ + Leaves sprinkled with resinous dots; flowers larger, with oblong- 
bell-shaped calyx ; berries larger, black, aromatic and spicy, glandular- 
dotted. 


R. fléridum, L’Her. Witp Brack C. Woods N. ; leaves slightly 
heart-shaped, sharply 3-5-lobed and doubly serrate ; racemes drooping, 
downy, bearing many whitish flowers, with conspicuous bracts longer 
than the pedicels. 4 

R. nigrum, Linn. Garpen Brack C. Cult. from Eu.; much like 
the preceding, but has greener and fewer flowers in the raceme, minute 
bracts, and a shorter calyx. 


*% * Flowers highly colored (red or yellow), much larger. 


R. sanguineum, Pursh. . ReD-FLOWERED C. From Ore. and Cal. ; 
glandular and somewhat clammy, with 3-5-lobed leaves whitish-downy 
beneath, nodding racemes of rose-red flowers, the calyx tube oblong- 
bell-shaped, the berries glandular and insipid. 

R, GorponrANnum is supposed to be a hybrid between this and the 
next. 

R. atreum, Pursh. Gorpey, Burrato, Missouri or CRANDALL CuR- 
Rant. From Mo. to Ore. ; abundantly cult. for its spicy-scented bright- 
yellow flowers in early spring; smooth, with rounded 3-lobed and 
cut-toothed leaves (which are rolled up in the bud), short racemes with 
leafy bracts, and tube of the yellow calyx very much longer than the 
spreading lobes; the berries blackish, usually insipid. 


XL. CRASSULACEA, ORPINE FAMILY. 


Succulent plants, differing from the Saxifrage Family mainly 
in the complete symmetry of the flowers, the sepals, petals, 
stamens, and pistils equal in number, or the stamens of just 
double the number; the pistils all separate and forming as 
many (mostly many-seeded) little pods, except in Penthorum, 
where they are united together. (Lessons, p. 81, Figs. 222- 
225.) Penthorum, which is not succulent, is intermediate 
between this family and the foregoing. Several are somewhat 
monopetalous. 


§ 1. Leaves not at all fleshy, but thin and membranaceous ; the 5 ovaries united into . 


one 5-horned 5-celled pod ; no scales behind the ovaries, 


1. PENTHORUM. Sepals 5. Petals 5, small, or usually none. Stamens10. Pod open- 


ing by the falling away of the 5 beaks, many-seeded. Rarely the parts are in sixes or 
sevens. 


§ 2. Leaves thickened and succulent; ovaries separate, a minute scale behind each. 


x Petals separate; sepals nearly so or united at the base. 


2, SEMPERVIVUM. Sepals, narrow petals, and pistils 6-12 or even more, and stamens 
twice as many. Plants usually multiplying by leafy offsets, on which the leaves are 
crowded in close tufts like rosettes. 

8. SEDUM. Sepals, narrow petals, and pistils 4 or 5; the stamens twice as many, the 
alternate ones commonly adhering to the base of each petal. 

4. CRASSULA. Sepals or lobes of the calyx, petals, stamens, and many-seeded pistils 5, 
Perennial herbs or fleshy-shrubby plants, with flowers in cymes or clusters, 
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% + Petals united by their edges below, and bearing the stamens. 
+ Calyz 5-cleft or 5-parted ; pistils 5, 
5. ROCHEA. Corolla salver-form, longer than the calyx. Stamens 5. 
6. COTYLEDON. Corolla urn-shaped, bell-shaped, or cylindrical, sometimes 5-angled. 
Stamens 10. 
+ + Calyx and corolla both 4-lobed at summit ; pistils 4. 


7. BRYOPHYLLUM. Calyx inflated, shortly 4-toothed, the lobes of the corolla at length 
projecting and spreading. Stamens 8, projecting on slender filaments. Leaves 
opposite, petioled, simple or odd-pinnate, crenate. ; 


1. PENTHORUM, DITCH STONECROP. (Name from Greek, 
alluding to the parts of the flower being in fives.) 2 


P. sedoides, Linn. Wet places, especially by roadsides; a homely 
weed, about 1° high, with alternate lanceolate and serrate leaves, and 
yellowish-green inconspicuous flowers loosely spiked on the upper side of 
the branches of an open cyme, all summer and autumn. 


2. SEMPERVIVUM, HOUSELEEK. (Latin for live-forever.) Y 


S. tectorum, Linn. Common HouseLeeK, Hen-anp-CuicKkens, ADAM- 
AND-Evn, Orp-Man-anp-Woman. Propagating abundantly by offsets on 
short and thick runners; leaves of the dense clusters oval or obovate, 
smooth except the margins, mucronate; those on the flowering stems 
scattered, oblong, clammy-pubescent, as well as the clustered purplish or 
greenish flowers; sepals, petals, and pods mostly 12. Cult. in country 
gardens, and used for carpet bedding ; rarely flowering, in summer. ‘The 
common country names refer to the companionship of the plants due to 
their method of propagation. (Lessons, Figs. 91, 191.) 


3. SEDUM, STONECROP, ORPINE. (From Latin sedeo, sit, i.e. 
upon rocks, walls, etc.) The following are all smooth perennials, and 
hardy N., except the first species. Many others are cult., but are not 
common. 


§ 1. Leaves slat and broad, oblong, obovate, or rounded. 
x The lower ones, at least, whorled in threes. 


S. Sieboldii, Sweet. Srepoty’s S. Cult. from Japan, mostly in pots; 
with slender and weak or spreading stems, glaucous and mostly reddish- 
tinged, round, and often concave leaves (1! or less long), with a wedge- 
shaped base, and wavy-toothed margin, all in whorls up to the cyme of 
rosy-purple flowers, which all have their parts in fives. 

S. ternatum, Michx. Turen-Leavep 8, Wild in rocky woods from 
N. Y., S. and W., and in gardens; with spreading stems creeping at 
base and rising 3/-6’ when they blossom ; the lower leaves wedge-obovate 
and whorled; the upper oblong and mostly scattered, about 4/ long; 
flowers white, the first or central one with parts generally in fives, the 
others sessile along the upper side of the usually 3 spreading branches 
and mostly with their parts in fours; in late spring. 


% % All or most of the leaves alternate ; flowers in a corymb-like, terminal 
cyme, purple or purplish, in summer ; all with their parts in fives. 


$. Teléphium, Linn. Garprn OrpINne or LIVE-FOREVER. Cult. from 
Eu. in old country gardens ; erect, about 2° high, with oval and mostly 
wavy-toothed, pale, and thick leaves ; small and dull-colored flowers in a 
compound cyme, and short-pointed pods. Becoming a weed E. 
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S. telephioides, Michx. Wirp O. or L. Dry rocks on mountains, 


chiefly along the Alleghanies; 6'-12' high, very like the last, but with 
fewer flowers, and pods tapering into a slender style. — 


§ 2. Leaves narrow and thick, barely jlattish or terete; low or creeping 
plants. 


S. dere, Mossy S., or Watt Peppsr. Cult. from Eu., for edgings and 
rock work, running wild in some places; a moss-like little plant, forming 
mats on the ground, yellowish-green, with very succulent and thick, 
ovate, small, and crowded leaves, and yellow flowers in summer, their 
parts in fives. : 

S. pulchéllum, Michx. Bxaurirut 8. Wild S. W. on rocks; also 
cult. in gardens; spreading and rooting stems, 4/-12’ long; leaves 
crowded, terete, linear-thread-shaped ; flowers rose-purple, crowded on 
the upper side of the 4 or & spreading branches of the cyme, their parts 
mostly in fours, while those of the central or earliest flower are in fives ; 
in summer. 

S. sarmentésum, Bunge. (Known in gardens as 8. CARNEUM, Var. 
VARIEGATUM.) Cult. in borders, and for carpet bedding ; has creeping pink 
stems, and the small leaves mostly opposite, sometimes in threes, linear, 
flattish, acute, very pale green, and white-edged ; flowers yellow. China. 


4. CRASSULA. (So named from the incrassated or thick leaves.) 
House-plants, occasionally cult., from Cape of Good Hope. 2/ 


C. arboréscens, Willd. Fleshy shrub, with glaucous roundish-obovate 
leaves (2' long) tapering to a narrow base, and dotted on the upper face ; 
the flowers rather large and rose-colored. 

C. /€stea, Soland. Has greener and narrower-obovate leaves, connate 
at the base in pairs, and a panicle of smaller white flowers. 

C. falcata, Wendl. Has slightly woody stems, oblong and rather 
falcate or curved leaves connate at base, 3/-4’ long, powdery-glaucous, 
and a compound cyme of many red sweet-scented flowers, the petals with 
erect claws partly united below, and spreading abruptly above. 


5, ROCHEA. (Named for a Swiss physician, Laroche.) Half-shrubby 
succulent house-plants of the Cape of Good Hope. 2 


R. coccinea, DC. Stems 19°-2° high, thickly beset with the oblong- 
ovate (1! long) leaves up to the terminal and umbel-like, sessile cluster of 
handsome flowers ; tube of the scarlet-red corolla, 1’ long. 


6. COTYLEDON. (From Greek word for a shallow cup.) House- 
plants, not common. 2/ Many species are cult. 


C. orbiculdta, Linn. Half-shrubby, succulent plant, from Cape of 
Good Hope, with opposite white-powdery or glancous wedee-obovate 
leaves (2/-4! long), and a cluster of showy red flowers (nearly 1’ long) 
raised on a slender naked petiole, the cylindraceous tube of the corolla 
longer than the recurved lobes. 

C. (or Echevéria) coccinea, Cav. From Mex. ; is shrubby at base, with 
the wedze-obovate, acute leaves in rosettes, and alternate and scattered 
on the flowering stems; flowers in a leafy spike, the 5-narted corolla not 
longer than the spreading calyx, 5-angled at base, red outside, yellow within. 


7. BRYOPHYLLUM. (Name of Greek words for sprout or bud and 
leaf.) 2 


: B. calycinum, Salisb. A scarcely shrubby, succulent plant, probably 
rom Mex., cult. in houses; with opposite petioled leaves, 8 or 5 pinnate 


he 
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leaflets, or the upper of single leaflets, and an open panicle of large and 
rather handsome, hanging green flowers, tinged with purple; the calyx is 
oblong and bladdery ; out of it the tubular corolla at length projects, and 
has 4 slightly spreading acute lobes; the leaflets oval, 2/-3’ long, 
erenate ; when laid on the soil, or kept in a moist place, they root and 
bud at the notches, and produce little plants. y 
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XLI. DROSERACEA, SUNDEW FAMILY. 


Bog-herbs, with regular flowers, on scapes; leaves in a tuft 
at the root, glandular-bristly or bristly-fringed, and rolled up 
from the apex in the bud, in the manner of Ferns; the per- 
sistent sepals and withering-persistent petals each 5; stamens 
5-15, with their anthers turned outward; and a 1-celled many- 
seeded pod. Represented here by two genera of insectivorous 
plants. (See Lessons, p. 154.) 


1. DROSERA. Stamens 5. Styles 8-5, but 2-parted, so as to seem like 6-10. Ovary with 
8 (rarely 5) parietal placente. Reddish-colored and sticky-glandular. 

2, DION[A. Stamens 15. Style 1; stigma lobed and fringed. Ovules and seeds all at 
the broad base of the ovary and pod. Leaves terminated by a bristly-bordered fly- 
trap. 


1. DROSERA, SUNDEW. (Name means in Greek dewy, the gland 
surmounting the bristles of the leaves produci.ig a clear and dew-like 
drop of liquid, which is glutinous, and serves to catch small insects.) 
Flowers small, in a 1-sided spike or raceme, each opening only once, 
in sunshine, in summer. 2 


» Flowers snail, white; leaves with a blade. 


D rotundifolia, Linn. Rounp-Leavep S, The commonest species in 
peat bogs; with round leaves on long, hairy petioles, spreading in a tuft. 
When a small fly or other insect is caught by the sticky glands on the 
upper face of the leaf, the bristles of the outer rows very slowly turn 
inwards, so that their glands help to hold the prey. 

D. intermédia, Hayne, var. Americana, DC. In very wet bogs or 
shallow water N.; has spatulate-oblong leaves on naked petioles, some of 
them erect. 

D. brevifdlia, Pursh. SHorT-LEAVED S. Small; scape only 2’-5! 
high, few-flowered ; leaves short, wedge-shaped. In wet sand, only at 
ees * ® Flowers rose-purple ; no blade to the leaf. 

D. filiférmis, Raf. Tureap-reavep S. Leaves erect, thread-shaped ; 
scape 6/-12/! high, from a bulb-like base; flowers handsome, }/ or more 
broad. In wet sandy soil near the coast, from Plymouth, Mass., to Fla. 


2. DIONZIA, VENUS’S FLYTRAP. (Named for the mother ot 
Venus.) 2 Only one species. 


D. muscipula, Ellis. Grows in sandy bogs in N. and S. Car., but kept 
in conservatories as a curiosity. | (Lessons, Figs. 176, 492.) Flowers 
white, borne in an umbel-like cyme on a scape 1° high, in spring. 
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XLII. HAMAMELIDEZ, WITCH-HAZEL FAMILY 


Shrubs or trees, with alternate simple leaves, deciduous 
stipules, small flowers in heads, spikes, or little clusters, the 
calyx united below with the base of the 2-styled ovary, which 
forms a hard or woody 2-celled and 2-beaked pod, opening at 
the summit. Stamens and petals inserted on the calyx. 


§ 1. Shrubs, with perfect or merely polygamous flowers, a regular calyx, and a single 
ovule, becoming a bony seed, suspended from the top of each cell. 


1. HAMAMELIS. Flowers in small clusters in the axils of the leaves, expanding late in 
autumn, ripening the seeds the next summer, Calyx 4-parted. Petals 4, strap- 
shaped. Stamens 8, very short; the 4 alternate with the petals bearing anthers, the 
4 opposite them imperfect and scale-like. Styles short. Pod with an outer coat 
separating from the inner, 

2, FOTHERGILLA. Flowers in a scaly-bracted spike, in spring, rather earlier than the 
leaves. Calyx bell-shaped, slightly 5-T-toothed. Petals none. Stamens about 24, 
rather showy, the long and club-shaped filaments bright white. Styles slender. Pod 
hairy. 


§ 2. Tree, with monacious small flowers, in dense heads or clusters, destitute both of 
calyx and corolla, the fertile with many ovules in each cell, but only one or two 
ripening into scale-like seeds. 


8. LIQUIDAMBAR. Heads of flowers each with a deciduous inyolucre of 4 bracts, the 
sterile in a conical cluster, consisting of numerous short stamens with little scales 
intermixed ; the fertile loosely racemed or spiked on a drooping peduncle, composed 
of many ovaries (surrounded by some little scales), each with 2 awl-shaped beaks, all 
cohering together and hardening in fruit. 


1, HAMAMELIS, WITCH-HAZEL. (An old Greek name.) 


H. Virginiana, Linn. Tall-shrub, of damp woods, with the leaves 
obovate or oval, wavy-toothed, straight-veined like a Hazel, slightly 
downy; the yellow flowers remarkable for their appearance late in 
autumn, Just as the leaves are turning and about to fall. Seeds ripening 
the following year, and forcibly ejected from the capsule through hygro- 
scopic action. 


2. FOTHERGILLA. (Named for Dr. Fothergill of London, an early 
botanist.) 


FP. Gardéni, Linn. Low, rather ornamental shrub, in swamps, from 
Va. 8., with oval or obovate, straight-veined leaves, toothed at the sum- 
mit and often hoary beneath, the white flowers in spring. 


3. LIQUIDAMBAR, SWEET GUM TREE or BILSTED. (Names 
allude to the fragrant juice or balsam which exudes from the trunk.) 


L. Styraciflua, Linn. The only species of this country ; a large and 
beautiful tree in low grounds, from S. N, Eng. to Iill., and especially Ss. 
with fine-grained wood, gray bark forming corky ridges on the branches, 
and smooth and glossy, deeply 5-7-lobed leaves, which are fragrant when 
bruised, changing to deep crimson in autumn, their triangular lobes 


pointed and beset with glandular teeth ; greenish flowers appearing with 
the leaves in early spring. Cult, ° 
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XLIII, HALORAGEZ, WATER MILFOIL FAMILY. 


fr) 
Contains a few insignificant aquatic or marsh plants, with 
very small greenish flowers, sessile in the axils of the (often 
whorled) leaves or bracts, a single ovule and seed suspended 
in each of the 1-4 cells of the ovary, and 1-8 stamens; all of 
them too obscure and unimportant for record here. The 
species are fully treated in the Manual. 


XLIV. MYRTACEH, MYRTLE FAMILY. 


Trees or shrubs, with simple, entire, and mostly aromatic 
leaves, punctate with pellucid or resinous dots, no stipules, 
perfect flowers, calyx-tube adherent to the ovary, its throat, 
or a disk bordering it, bearing the petals and numerous 
stamens; style and stigma single. <A large family in the 
tropics and southern hemisphere, here commonly known only 
by a few house-plants, or grown for fruit or ornament far S., 
which may be briefly noted as follows: — 


1. Myrtus communis, Linn. Common Myrtiz. From the Mediter- 
ranean region; smooth, with ovate or lance-ovate, opposite, shining 
leaves, small in the variety usually cultivated; peduncles in their axils 
bearing a small white or rose-tinged flower (sometimes full double), fol- 
lowed by a black berry, containing several kidney-shaped seeds. 

2. Eugénia Jémbos, Linn, Rose Appte. From India ; smooth, with 
opposite, shining, long, and lanceolate leaves, and clusters of large white 
flowers, with their long stamens most conspicuous; the calyx tube 
dilated and prolonged beyond the ovary, which forms a large edible 
berry, like a small apple, scentless, but when eaten, of a rose-like savor ; 
seeds very few, large. 

3. Psidium Guydva, Linn. Guava. With oval, feather-veined, opposite 
leaves, pubescent beneath, and one or two white flowers at the end of an 
axillary peduncle; the fruit a large and pear-shaped yellowish berry, 
which is edible, and from which Guava jelly is made in the West Indies. 
The Wuits, Pear, and AprLe Guavas are of this species. P. pomf- 
rerum and P. pyrfrerum are forms of this species. The plant is prob- 
ably native to tropical America, although now widely distributed. 

P. Cattleianum, Sabine. CatTrLey GUAVA. Has obovate, and thick, 
and sbining leaves, and a small reddish fruit, which lacks the muskiness 
of the common sorts. 

4. Callistémon lanceo/atus, Sweet. Of Australia, called BottLe Brusu, 
on account of the appearance of the flowers (sessile all round the stem 
below the later leaves) with their very long, deep red stamens ; the 5 
petals small and falling early ; the fruit a small, many-seeced pod, open- 
ing at the top; the alternate lanceolate leaves remarkable for being 
turned edgewise by a twist-at their base, as in many related Myrtaceous 
plants of Australia. 


\ 
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XLV. MELASTOMACEH, MELASTOMA FAMILY. 


Plants with opposite and simple 3-7-ribbed leaves, no stip- 
ules, as many or twice as many stamens as petals, both inserted 
in the throat of the calyx, anthers usually of peculiar shape, 
and opening by a small hole at the apex. Flowers usually 
handsome, but mostly scentless. None in common cultiva- 
tion. 


1. RHEXIA, DEERGRASS, MEADOW BEAUTY. (Name Greek, 
application obscure.) Low, erect herbs of wet or sandy ground, com- 


moner 8., often bristly, at least on the margins of the sessile (or nearly ~ 


so) 3-5-ribbed leaves, with handsome flowers in a terminal cyme or 
panicle. Tube of the calyx urn-shaped, adherent to the lower part of 
the 4-celled ovary and continued beyond it into a short 4-toothed cup, 
persistent ; petals 4, obovate; stamens 8, with anthers opening by a 
single, minute hole; style slender; stigma simple; seeds numerous in 
the pod, coiled like minute snail shells. Flowerssummer. 2/ 


* Anthers linear and curved, with a sac-like base and usually a minute 
spur ; flowers in a panicle or loose cyme, peduncled. 


R. Virginica, Linn. The common species N. in sandy swamps; 6/- 
20’ high, with square stem almost winged at the angles; ovate or lance-oval 
leaves, gland, tipped hairs, and large, pink-purple flowers. 

R. aristosa, Britt. Branches more or less wing-angled ; leaves linear- 
oblong, not narrowed at base, the hairs few and not glandular; flowers 
bright purple ; the petals sparsely villous. N. J. to S. Car. 

R. Mariana, Linn. 10/—24' high, with terete or 6-angled, branching 
stem; linear or lance-oblong leaves narrowed at base, and pale purple 
flowers hairy outside. N. J. and Ky., S. 

R. glabélla, Michx. Smooth, with a simple slender stem, lanceolate, 
glaucous leaves, and large bright purple flowers. Pine barrens S. 

R. stricta, Pursh. Stem tall and smooth, 4-winged, hairy at the 
joints ; leaves lanceolate or nearly so and acute, 5-ribbed, bristly-serrate ; 
flowers purple in a compound cyme, the calyx smooth and urn-shaped 
with lanceolate lobes. Pine barrens, Ga., S. and W. 


* * Anthers oblong and straight, destitute of any appendage. 


+ Flowers purple, few or solitary ; leaves small (rarely 1' long), rounded- 
ovate, ciliate with long bristles; stem square, smooth. 


R. cilidsa, Michx. Stem 10/-12! high; leaves bristly on the upper 
face ; and calyx smooth. Bogs in pine barrens from Mda.,S. 

R. serrulata, Nutt. Stem 3/-6/ high; leaves smooth above; calyx 
bristly. Bog in pine barrens, Ga. and S. 


+ + Flowers yellow, small, numerous, not casting the petals early, as do 
the others ; stem 4-angled, bristly, bushy branched above. 


R. lutea, Walter. Stem 1° high, bristly ; leaves lanceolate, or the 


lower obovate, bristly-serrulate but smooth, acute; calyx smooth. N, 
Car., S. and W. 
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XLVI. LYTHRACEH, LOOSESTRIFE FAMILY. 
Trees or herbs with the 1-4-celled, many-seeded ovary and 


pod usually free from, but mostly inclosed in, the tube of the 


calyx, the leaves not punctate, mostly opposite and entire, the 
stamens on the throat of the calyx, with anthers opening _ 
lengthwise. Flowers perfect, often dimorphous or trimor- 
phous. To this family is now appended the Pomegranate, 
which, although peculiar, is nearer to this than to the Myrtle 
Family, to which it is often referred. 


§ 1. Ovary coherent with the calyx tube, becoming a fleshy fruit. Sziall tree. 


1. PUNICA. Calyx tube colored (scarlet), thick and coriaceous, its top-shaped base cohe- 
rent with the ovary, above enlarged and 5-7-lobed; its throat bearing the 5-7 petals 
and very many incurved stamens. Style slender. Ovary with many cells in two 
sets, one above the other, and very many ovules in each. Fruit large, globniar, 
crowned with the calyx lobes, berry-like, but with a hard rind; the numerous seeds 
coated with a juicy edible pulp. 


§2. Ovary free from the calyx tube, becoming a 1-6-celled pod, 
x Stamens indefinitely numerous. Small tree, 


2. LAGERSTRGMIA. Calyx 6-lobed. Petals 6, very wavy-crisped, raised on slender 
claws, borne on the throat of the calyx. Stamens borne in the bottom of the calyx, 
very long and slender, 6 outermost larger than the rest. Style very slender. Pod 
oblong, thick, many-seeded, 3-6-celled, only the base covered by the persistent calyx. 


x * Stamens 4-16, only as many or twice as many as the lobes of the calyx, inserted 
lower down than the petuls. Herbs or nearly so; calyx mostly with projecting 
folds, or accessory teeth between the proper teeth or lobes. 


+ Flowers regular or nearly so ; pod many-seeded, included in the calyx. 


++ Stamens 4. 


8. ROTALA. Calyx short, bell-shaped, or nearly globose, with tooth-like appendages at 
the sinuses. Stamens short. Petals 4, Capsule globular and 4-celled, septicidal. 
Leaves (in ours) opposite. 

4, AMMANNIA. Calyx short, 4angled, generally with a horn-like appendage at each 
sinus. Petals 4 and small, or none. Pod globular, 24-celled, opening irregularly. 
Leaves opposite, narrow. 

++++ Stamens more than 4. 

5. LYTHRUM. Calyx cylindrical, 8-12-ribbed or striate, with a minute appendage in each 
sinus. Petals 5-7, mostly 6. Stamens 5-14. Style slender. Pod oblong, 2-celled. 
Leaves sessile. 

6. DECODON. Calyx short, bell-shaped, or hemispherical, with prominent projections 
between the teeth. Stamens 8 or 10 (rarely more), twice as many as the petals, in 2 
sets, with long projecting filaments. Style slender. Pod globular, 8-5-celled. Leaves 
mostly whorled in threes, or opposite. Flowers trimorphous. 

++ Flowers irregular ; pod mostly few-seeded. 


T. CUPHEA. Calyx elongated, mostly many-ribbed, gibbous, spurred, or with a sac-like 
projection at base on the upper side, oblique at the mouth, which has 6 proper 
teeth, and usually as many intermediate accessory ones or processes. Petals mostly 
6, with claws, and very unequal, the two upper ones larger ; sometimes all or part 
wanting. Stamens 11 or 12, unequal. Ovary flat, 2-celled, but one cell smaller and 
sterile orempty. Pod tneloned in the calyx, and bursting through it on the lower side, 
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1. PUNICA, POMEGRANATE. (The name means Carthaginian.) 


P. Grandtum, Linn. Tree cult. from the Orient as a house plant N, 
and for its fruit S.; smooth, with small oblong or obovate obtuse leaves, 
either opposite or scattered, mostly clustered on short branchlets ; the 
flowers short-stalked, usually solitary, large, both calyx and corolla bright’ 
scarlet, with 5-7 petals, or full double; the seedy fruit as large as a small 


apple. 


2. LAGERSTRCGSMIA, CRAPE MYRTLE. (Named for a Swedish 
naturalist, Lagerstram. ) 


L. Indica, Linn., from E. Indies; planted for ornament from Wash- 
ington, S., and in conservatories N.; shrub with smooth, ovate or oval 
opposite, leaves, and panicles of very showy pale rose or flesh-colored 
large flowers, remarkable for the wavy-crisped petals and long silky-tufted 
stamens. 


3. ROTALA. (Wheel-shaped.) One inconspicuous marsh herb in our 
region. (@) 
R. ramdsior, Koehne. Plant 3’-8’ high, with narrow leaves tapering 
to the base ; very small, sessile flowers in the axils, solitary or rarely 3 
together. Mass. to Fla. and W. : 


4, AMMANNIA. (Named for Paul Ammann, an early German bot- 
anist.) Low insignificant herbs in wet places S., with small, greenish 
flowers in the axils of the narrow leaves. @ 


A. coccinea, Rottb. Leaves linear-lanceolate, with an auricled base ; 
flowers in dense subsessile axillary cymes. N. J. to Fla. and W. 


5. LYTHRUM, LOOSESTRIFE. (Name in Greek for blood; appli- 
cation obscure.) Flowers summer. 


* Flowers small and few; stamens 7 or less. 


L. Hyssopifdlia, Linn. Leaves small and narrow, obtuse, longer 
than the very smail, pale purple flowers; stamens 4-6 included. Low 
(6'-10'), in marshes from Me. to N. J. 

L. alatum, Pursh. Low grounds W. and §. ; nearly smooth, slender, 
2°-3° high, above and on the branches with margined angles, very leafy ; 
the small leaves oblong, the uppermost not longer than the small flowers 
in their axils ; petals 6, purple ; stamens 6, in some flowers exserted. plA 


* * Flowers showy, in spicate clusters 3 stamens 8 or more. 


L. Salicaria, Linn. Sprxep L. With stems 2°-3° high ; leaves broad- 
lanceolate, and often with a heart-shaped base, in pairs or threes ; flowers 
crowded in their axils and forming a wand-like spike, rather large, with 
6 or rarely 7 lance-oblong pink petals, and twice as many stamens of two 
lengths. Sparingly wild N. E. in wet meadows, and cult; Eu. 2 


6. DECODON. (Name from Greek for ten-toothed.) 2 


D. verticillatus, Ell. Common E. and §, in very wet places ; smooth 
or minutely downy, with long, recurving branches (2°-8° long), lanceolate 
leaves, mostly in threes, the upper with clustered, short-staiied flowers in 


their axils, 5 wedge-lanceolate rose-purple etals, and 1 
aye g purple p , and 10 stamens of two 
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7. CUPHEA. (Name from Greek, means gibbous or curved, from the 
shape of the calyx.) Leaves chiefly opposite ; flowers all summer. 


* Annuals. 


C. viscosissima, Jacq. Crammy C.. Sandy fields from Conn. to Il. 
and S.; a rather homely herb, 1°-2° high, branching, clammy-hairy, with 
lance-ovate leaves; small flowers somewhat racemed along the branches 
and ovate pink petals on short claws. 

C. lanceolata, Dryanv (or C. siLenotpEs). Cult. from Mexico ; clammy- 
hairy, 1° high, with lance-oblong or lanceolate leaves tapering at base _ 
into short petiole, and rather large flowers, some racemed on the branches ; 
calyx purplish, almost 1’ long, ovoid at base and with a tapering neck; 
petals blood-purple or crimson, rounded, the 2 larger 3’ in diameter. 


* x Perennials, more or less woody at base. 


C. hyssopifolia, HBK. A diffuse plant usually grown in pots, with 
small and linear-oblong spreading leaves, and solitary, little, pinkish 
flowers which, including the slender pedicels, are scarcely longer than the 
leaves. Mex. 

C. Ignea, DC. (or C. puatycentra). Cult. from Mexico, both in 
greenhouses and for borders, flowering through the season; slightly 
woody at base, 8/-12! high, forming masses, thickly beset with the ovate 
or lance-ovate acute, smooth, and glossy bright green leaves, with bright 
vermilion flowers between each pair, the calyx narrow and tubular, 
almost 1! long, with a short and very blunt spur at base, the short border 
and teeth dark violet edged on the upper side with white ; petals none. 


XLVII. ONAGRACEAE, EVENING PRIMROSE FAMILY. 


Herbs, or sometimes shrubs, generally without stipules; the 
parts of the perfect and symmetrical flowers in fours (rarely 
in two to sixes) throughout; the tube of the calyx usually 
prolonged more or less beyond the adherent ovary, its lobes 
valvate in the bud, its throat bearing the petals (convolute in 
the bud), and as many or twice as many stamens; styles always 
united into one. Embryo filling the seed; no albumen. Com- 
prises many plants with showy blossoms. (Lopezia has irregu- 
lar flowers with only one perfect stamen.) 


« Capsule dry and dehiscent, 2-6-celled, and the cells » -seeded. 
+ Seeds comose : 1.e. furnished with a tuft of long and soft hairs at one end. 


1. EPILOBIUM. Calyx with tube scarcely at all extended beyond the linear ovary. 
Petals 4. Stamens 8. 

2. ZAUSCHNERIA. Calyx extended much beyond the linear ovary into a funnel-shaped 
tube, with an abruptly inflated base where it joins the ovary, and with 4 lobes as 
long as the 4 oblong-obcordate petals, both of bright scarlet color. Stamens 8 and, 
as well as the long style, projecting. 

+ + Seeds naked, i.e. without a downy tuft. 
++ Flowers regular and symmetrical, but often without petals ; the calyx tube not 
extended beyond the broad summit of the ovary, on which the green lobes mostly 
persist ; style usually short ; stigma capitate. 

8 JUSSLHA. Stamens twice as many as the lobes of the calyx, petals, and cells of the 

nod ; ie. 8 or 10, rarely 12, 
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4, LUDWIGIA. Stamens as many as the lobes of the calyx and cells of the pod, almost 
always 4, Petals 4, often small, or none, 4 

5. CLARKIA, Calyx tube barely continued beyond the ovary into a very short, funnel- 
form cup. Petals broad, wedge-shaped or rhombic, sometimes 8-lobed, raised on a 
slender claw. Stamens 8, with slender filaments, the alternate ones shorter ; anthers 
curved or coiled after opening, those of the short stamens much smaller, or deformed 
and sterile, Stigmas 4, oval or oblong. Pod linear and tapering upwards, 4-sided. 
Flowers never yellow. 


++ ++ Flowers regular and symmetrical; calyx tube extended more or less beyond the 
ovary, the lobes mostly reflexed ; petals 4, 


6, EUCHARIDIUM. Calyx tube much prolonged and slender beyond the ovary. Petals 
wedge-shaped and 3-lobed at summit, tapering into a short claw. Stamens only 4, 
on slender filaments. Stigmas 2 or 4. Pod oblong-linear. Seeds slightly wing- 
margined. Flowers never yellow. 

7 GINOVTHERA, Calyx tube generally much prolonged beyond the ovary. Petals 
usually obovate or obcordate, with hardly any claw. Stigmas 4, long and slender 
(varely discoid), Stamens 8. Flowers yellow or white, or rose-red. 

8. GODETIA. Calyx tube beyond the linear or spindle-shaped ovary, inversely conical 
or funnel-shaped. Flowers open by day, scentless. Petals broad and’ fan-shaped 
or wedge-shaped, the truncate summit generally eroded, lilac-purple, rose-color, or 
sometimes white. Stigma with 4 linear or short and broad lobes. Anthers erect 
‘(stamens 8) on short (the alternate ones on very short) and broadish filaments, cury- 
ing after opening. 


++ ++ ++ Mowers irregular and unsymmetrical ; calyx tube not extended. 


9, LOPEZIA. Flowers small. Calyx with 4 linear purplish lobes. Petals with claws, 4, 
turned towards the upper side of the flower, the two uppermost narrower and 
with a callous gland on the summit of the claw, and what seems to be a fifth small 
one (butis a sterile stamen transformed into a petal) stands before the lower lobe 
of the calyx. Tertile stamen only one with an oblong anther, Style slender ; 
stigma entire. Pod globular. 


* * Fruit a berry, 4-celled, 


10. FUCHSIA. Flowers showy; the tube of the highly: colored calyx extended much 
beyond the ovary, bell-shaped, funnel-shaped, or tubular, the 4 lobes spreading. 


Petals 4, Stamens 8 Style long and thread-shaped; stigina club-shaped or 
capitate. 


* * * Capsule indehiscent, 1-4-celled, the cells generally 1-seeded. 
+ Parts of the flower in twos. 


11. CIRCZEA. Delicate low herbs, with opposite thin leaves, and very small whitish 
flowers in racemes, Calyx.with 2 reflexed lobes, its tube slightly prolonged beyond 
the 1-2-celled ovary, which becomes a 1-2-seeded little bur-like fruit, covered with 
weak hooked bristles. Petals 2, obcordate. Stamens 2. Style slender, tipped 
with a capitate stigma. 


++ Parts of the flower in threes or Sours. 


12. GAURA. Herbs with alternate sessile leaves, and small or smallish flowers in racemes 
or spikes. Calyx with slender tube much prolonged beyond the 4-celled ovary. 
Petals 4 (rarely 3), on claws, mostly turned toward the upper side of the flower. 
Stamens 8 (or 6), these and the long style turned down; a little scale-like appen- 
dage before the base of each filament. Fruit sinall, 4-angled or ribbed, 1-4-seeded, 
dry and nut-like. 

18. TRAPA. Aquatic herbs with leaves of two forms ; those submerged opposite and 
pinnatisect, the floating ones clustered, rhomboid and dentate, Petals and stamens 


4, Ovary 2-celled, becoming a large, top-shaped, very hard, nut-like fruit with 2 or 
4 horns 


’ 
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1. EPILOBIUM, WILLOW-HERB. (Three Greek words meaning 
vivlet on a pod.) Flowers summer. The pods opening give to the 
winds great numbers of the downy-tufted seeds. 2 


* Flowers large and showy, in along spike or raceme, the widely spread- 
ing petals on short claws, the stamens and long style bent downwards, 
and the stigma of 4 long lobes ; lower leaves alternate. 


E. angustifolium, Linn. Great W. or Firewerep. One of the 
plants that spring up abundantly, everywhere northward, where forests ~ 
have been newly cleared and the ground burned over; tall (49-7° high) 
and simple-stemmed, smooth, with lanceolate leaves, and a long succes- 
sion of pink-purple flowers. 


* * Flowers small (save in the first) in corymbs or panicles terminating 
the branches, with petals, stamens, and style erect, and all the lower 
leaves opposite ; stem 1°-2° high. 


+ Stigma 4-parted ; flowers showy. 


E. hirsdtum, Linn. Nat. from Eu. in E. States, and sometimes 
cult.; a stout branching plant 38°-5° high, densely soft-hairy ; leaves 
mostly opposite and lance-oblong, finely serrate ; flowers bright purple, 
about 1! across, in a loose, leafy, terminal raceme. 


+ + Stigma clavate; flowers small and mostly rather inconspicuous. 


++ Leaves more or less revolute, small and narrow, entire or very nearly 
so. All in bogs N. 


HB. palvistre, Linn. Slender and low (6/-12! high), often simpie, 
finely pubescent, the stem more or less angled or marked with hairy 
lines; leaves erect or ascending, equaling the nodes, sessile, linear or 
elliptic-oblong and obtuse ; capsules either pubescent or nearly glabrous, 
mostly shorter than the slender peduncles. 

E. lineare, Muhl. Taller and more branched, minutely hoary-pubes- 
cent, the stem terete and with only a trace of hairy lines, or none ; leaves 
linear-lanceolate, tapering to a short but distinct petiole, somewhat acute; 
capsule hoary, the pedicels as long as the leaves. 

EB. strictum, Muhl. Densely pubescent, with soft and spreading, 
somewhat glandular whitish hairs, 1°-3° high ; leaves broader, obtuse 
and veiny, very short-petioled or sessile. 


«+ ++ Leaves not revolute, rather broad and thin, prominently toothed. 
All in wet places N. 


E. coloratum, Muhl. More or less hoary and glandular-pubescent, 
1°-3° high, with angled stems ; leaves lanceolate, sharply denticulate aud 
acute, narrowed into a conspicuous petiole ; flowers pale and more or less 
nodding, with pedicels shorter than the leaves ; seeds not prolonged at 
top. Common. 

E. adenocatlon, Haussk. More glandular, with blunter and less 
toothed leaves which are abruptly contracted into very short petioles ; 
flowers erect, and seeds slightly prolonged at the top. 

E. glanduldsum, Lam. Nearly simple, and tle pubescence above not 
glandular ; leaves ovate-lanceolate, usually rounded into a sessile base, 
more or less glandular-toothed. 


2. ZAUSCHNERIA. (Named for H. Zauschner, a Bohemian bota- 
nist.) 2 


Z. Califérnica, Presl. Cult. for ornament, from Cal., flowering through 
sate summer and autumn; 1°-2° high; the oval or lanceolate leaves and 


iy 
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the pods with downy-tufted seeds resembling those of Epilobium, but the 
handsome scarlet flowers more like those of a Fuchsia; these are single 
and sessile in the axils of the upper and alternate leaves, or at length 
somewhat racemed, about 2’ long. 


3. JUSSIAIA. (Named for Bernard de Jussieu.) Leaves entire. 
Flowers yellow and axillary, allsummer. 2/ 
J. dectirrens, DC. Wet grounds, Va. to Ill. and S. Erect stems 


and slender branches margined or winged in lines proceeding from the 
bases of the lanceolate leaves, smooth throughout; flowers sessile or 


short-stalked, with 4 lobes of calyx nearly as long as the petals, and © 


oblong-club-shaped 4-angled pod. 

J.répens, Linn. Smooth, with creeping or floating and rooting stems, 
oblong leaves tapering into a slender petiole; long-peduncled flowers 
1’ or more across, with 5 calyx lobes, the cylindrical or club-shaped pods 
tapering at the base. In water from S. Ill. S. 

Var. grandiflora, Mich]. Marshes S.; has hairy stems erect from 
a creeping base; lanceolate acute leaves; flowers 2! in diameter, the 
5 ae lobes only half as long as the petals, and pods cylindrical and 
stalked. 


4, LUDWIGIA, FALSE LOOSESTRIFE. (Named for C. G. Ludwig, 
an early German botanist.) Small marsh herbs, with entire leaves ; 
flowers seldom handsome, in summer and autumn. 2 


§ 1. Leaves alternate, mostly sessile. 


* Flowers peduncled in the upper axils, with yellow petals (about $' long), 
equaling the leaf-like ovate or lance-ovate calyx lobes; stamens and 
styles slender; pod cubical, strongly 4-angled, opening by a hole at the 
top ; stems 2°-3° long. 


L. alternifolia, Linn. Srrepsox. Common E., the only one found 
far N.; smoothish, branching, with lanceolate leaves tapering to both 
ends; petals scarcely longer than calyx, and angles of pod wing- 
margined, 

L. virgata, Michx. Downy, with mostly simple stems; blunt, oblong 
leaves or the upper linear and smaller; and petals twice the length of the 
reflexed calyx. Pine barrens S. 

L. hirtélla, Raf. Hairy, with simple stems; oblong or lanceolate, 
short and blunt leaves; and petals twice as long as the barely spreading 
calyx lobes. Pine barrens from N. J. S. 


* * Flowers sessile in the upper axils, small, and with pale yellow petals 
about the length of the persistent calyx lobes; stamens and style short ; 
leaves on flowering stems narrow and linear. 


L. linearis, Walt. Smooth, loosely branched, 19-3° high, with acute 
leaves on the flowering stems, but obovate ones on creeping runners; 
pods oblong-club-shaped or top-shaped, and much longer than the trian- 
gular-ovate calyx lobes. Swamps from N. J. 8. 


* * & Flowers sessile, often clustered, and with no petals, or rarely mere 
rudiments ; leaves mostly lanceolate, some species with obovate or spat- 


ulate leaves on creeping runners 3 flowering stems mostly 2°-3° long ; 
smooth or smoothish throughout. 


L. cylindrica, Ell. Much branched, with Jong, lanceolate, and acute 
leaves tapering into a petiole; small axillary flowers, and cylindrical 


pods much longer than the small calyx lobes. Ill. and N. Car. S. 
and W. 
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L. polycdrpa, Short & Peter. Smooth leaves, narrowly lanceolate 
and acute at both ends, with conspicuous slender bractlets at the base of 
ae cere rather top-shaped pod, which is longer than the calyx lobes. 

ass. W. : 

L. capitata, Michx. Slender, simple stems, angled towards the top; 
long lanceolate leaves ; flowers mostly crowded in an oblong or roundish 
ae head, and obtusely 4-angled pod longer than the calyx lobes. 
N. Car. S. 

L. alata, Ell. With simple or sparingly branched stems strongly 
angled above; few flowers in the axils of the upper wedge-lanceolate 
leaves, and an inversely pyramidal pod as long as the white calyx lobes, ~ 
with concave sides and winged angles. N. Car. 8. 


§ 2. Leaves opposite, obovate or spatulate, long-petioled, with small and 
nearly sessile flowers in their axils; stems creeping or floating. 


L. paltistris, Ell. Common in ditches and shallow water; smooth, 
with no petals, or small and reddish ones when the plant grows out of 
water, and oblong, obscurely 4-sided pods longer than the very short 
calyx lobes. 

Ly. natans, Ell. Larger than the foregoing, and with yellow petals as 
long as the calyx lobes; the pods tapering to the base. N. Car. S. 


§ 3. Leaves opposite, nearly sessile, with a long-peduncled flower in the 
axil of some of the upper ones; stems creeping in the mud. 

L. arcuata, Walt. From coast of Va. S.; a small and smooth, deli- 
cate plant, with oblanceolate leaves shorter than the peduncle; yellow 
petals, longer than the slender calyx lobes, and club-shaped somewhat 
curved pod. 


5. CLARKIA. (Named for Captain Clark, the explorer.) Herbs of 
Ore. and Cal., with alternate, mostly entire leaves, and showy flowers 
in the upper axils, or the upper running into a loose raceme ; cult. for 
ornament; flowers summer. @ 

C. pulchélla, Pursh. About 1° high, with narrow, lance-linear leaves, 
deeply 3-lobed petals (purple, with rose-colored and white varieties), 
bearing a pair of minute teeth low down on the slender claw, the lobes 
of the stigma broad and petal-like. There is a partly double-flowered 
variety. 

C: eons Dougl. Fully 2° high, commonly flowered in the conser- 
vatory, with long branches; lance-ovate or oblong leaves, the lower 
petioled, lilac-purple entire petals broader than long, and much shorter 
than their naked claw, smaller lobes to the stigma, and a hairy ovary and 
pod. 


6. EUCHARIDIUM. (Name from the Greek, means charming.) ® 


E. concinnum, Fisch & Mey. Of Cal., cult. for ornament; a low and 
branching plant, like a Clarkia in general appearance, except in the long 
tube to the calyx, and with ovate-oblong entire leaves on slender petioles, 
and middle-sized rose-purple or white flowers, in summer. 


7. CANOTHERA, EVENING PRIMROSE. (Greek, application ob- 
scure.) Very many species, all originally American, and most of 
them from the U. S., especially from S. W. and W. The following are 
the principal common ones, both wild and cult. for ornament; flowers 
summer. (Pollen grains loosely connected by cobwebby threads, 
strongly 3-lobed. See Lessons, p. 103, Fig. 316.) 


' Ms 


184 EVENING PRIMROSE FAMILY. 


-called, the flowers 

* YELLOW-FLOWERED [EVENING PRIMROSES, properly so-called, 
opening (usually suddenly) in evening twilight, and fading away when 
briyht sunshine returns ; odorous ; the yellow petals commonly obcordate. 


+ Stems elongated and leafy; pod cylindrical or spindle-shaped, ses- 
S eStLe. 


G. biénnis, Linn. Common E, Wild in open grounds, and the large- 
flowered forms cult. for ornament; erect, 2°-5° high, hairy or smoothish, 
with lance-oblong leaves, entire or obscurely toothed ; flowers at length 
forming a terminal leafy-bracted spike, and petals obcordate ; calyx tips 
appressed or sieicnsias en nc eae. varieties, of which the 

argest and finest now cultivated belong to : 
“sea grandiflora, Lindl. From 8S. W., which is tall and stout, with 
corolla 3’—4! in diameter ; the sudden opening at dusk is very striking. ‘ 

G3. Oakesiana, Robbins. In New Eng., has a more slender habit, 
not hairy, the fine pubescence mostly appressed ; calyx tips not promi- 
nently contiguous. ae 

Gi. rhombipétala, Nutt. Wild on our western limits ; more slender, 
hoary, 1°-8° high, the rather small flowers with rhombic ovate and acute 

tals. 

Ye eDmuinbadli, Hook. Cult. from Tex. ; has its stems spreading on 
the ground, and large flowers, like those of the first, in the upper axils; 
the lance-ovate leaves, etc., soft-downy. 

GS. sinuata, Linn. Wild from N. J. 8. and W., in. sandy ground ;. 
low and spreading, hairy, with lance-oblong, sinuate or pinnatifid leaves ; 
small flowers in their axils; pale-yellow petals turning rose-color in 
fading, and slender pods. 


+ + Stems short and prostrate or scarcely any ; pod short, 4-winged. @ 2 


Gi. triloba, Nutt. Leaves pinnatifid and cut, like those of Dandelion, 
smooth, all in a tuft at the surface of the ground, on the short crown, 
which in autumn is crowded with the almost woody, pyramidal-ova:e, 
narrowly 4-winged sessile pods, forming a mass 3/—5’ in diameter ; flowers 
rather small, the slender tube of the calyx 4’-5’ long, its lobes about as 
long as the obscurely 3-lobed or notched pale-yellow petals, which turn 
purplish in fading. Ky. W. and S. ; 

CH. Missouriénsis, Sims. Cult. from Mo, and Tex.; finely hoary or 
nearly smooth, with many short prostrate stems, 2/-12! long, from a 
thick woody root; crowded, lanceolate, entire or denticulate leaves, very 
large and showy flowers in their axils, opening before sunset ; the tube 
of the calyx somewhat enlarging upwards, 3'~7! long; the bright yellow 
corolla 4'-6' across ; pod with 4 very broad wings. 

Var. latifolia, Gray (or G2. mMacrocArpa), is a form with larger and 
greener leaves. 


* * Wits and Rep-rLrowErep PRimroses, usually turning rose-colored 


in fading, sume of them opening in the daytime ; petals broadly obovate 
or obcurdate ; flower buds commonly nodding. ; 


@. acaulis, Cay. (or Gi. raraxicironia). From Chile ; rather hairy, 
at first stemless, at length forming prostrate stems, with pinnatifid or 
pinnate leaves, after the manner of Dandelion (as one name denotes), 
and very large flowers in the axils, tube of calyx 38!-4! long, corolla 
3/-5! across, and a woody, obovate and sharply 4-angled sessile pod. ® 

CH. specidsa, Nutt. Of Mo. and Tex. ; not hardy in cult. N. ; pubes- 
cent, with erect and branching stems 6’-20/ high; lance-oblong, cut- 
toothed leaves, the lower mostly pinnatifid ; flowers somewhat racemeé 
at the summit, and opening in the daytime; calyx tube rather club 


shaped and not much longer than the Ovary ; corolla 3/-4! across ; pod 
club-shaped, 2! 


ae xa a 4 Ae & 
A ; : met 
* ae. 
' 


EVENING PRIMROSE FAMILY. 185 


G5. albicatlis, Nutt. With erect and white, often shreddy stems, 
which are glabrous or nearly so, linear or oblong-lanceolate, entire or 
-repand-denticulate, or even sinuate-pinnatifid leaves, linear and sessile, 
curved or twisted pods; grows trom W. Minn. to N. Mex., and is cult. 2 

@. résea, Ait. Mexican Primrosp, Minutely downy, with slender 
spreading stems 6/-24!’ high, ovate or lance-oblong leaves, the lower 
sometimes rather pinnatifid, and red-purple diurnal flowers, 1/ across in 
leafy racemes ; pods club-shaped. Mex. @©@ 


* * * YELLOW-FLOWERED, DIURNAL PRIMROSES, sometimes called Sun- 
props, the blossoms opening in bright sunshine ; petals mostly obcordate ; 
stems leafy; leaves obscurely toothed or entire. Wild species of the 
country, all but the last occasionally cultivated. @) 2 


+ Pod short-oblong or obovate, broadly 4-wing-angled. ~« 


CG. glatca, Michx. Wild from Va. and Ky., near and in the moun- 
tains S.; 1°-2° high, smooth, pale and glaucous, leafy to the top; leaves 
ovate or lance-ovate ; corolla 2’ or more in diameter. 


+ + Pod club-shaped, somewhat 4-wing-angled above, with 4 intervening 
ribs. 


Gi. fruticdsa, Linn. Wild in open places; not shrubby, as the name 
would imply; hairy or nearly smooth, with oblong or lanceolate leaves, 
somewhat corymbed flowers 14’-2’ in diameter, and short-stalked or 
nearly sessile, more or less pubescent pods. 

Var. linearis, Wats. Wild from Conn. 8., near the coast; linear or 
lance-linear leaves, 4d pods tapering into a slender stalk. A spreading 
form is cultivated. ; 

Gi. pumila, Linn. In fields, etc.; nearly smooth, 5—12/ high, with 
mostly simple, erect or ascending stem; oblanceolate entire leaves, and 
scattered flowers, the corolla less than 1’ across, and smooth pods short- 
stalked or sessile. 


8. GODETIA. (Named for Charles Godet, botanist and entomologist 
at Neufchatel.) Western American annuals, in gardens. The species 
are often referred to Ginothera, 

* Capsule ovate or oblong ; the seeds in 2 rows. 


G. purpurea, Wats. Very leafy to the top, rather stout, 10’-20 high, 
at length with many short branches; leaves pale, lance-oblong, entire, 
and sessile; corolla 1’-14’ across, purple, with a dark eye; short and 
broad lobes of stigma dark-colored ; pods short and thick, rather conical, 
hairy. 

pe naniiiard: Lindl. (or G. Wuftneyr). Stout and nearly simple, 
with lanceolate leaves acute at both ends and borne on a short petiole, 
entire or obscurely denticulate; flowers 2’ or more across, light-purple, 
and usually with a purple spot in the center of each petal; stigma lobes 
linear ; capsule puberulent. 


% x Capsule linear ; the seeds in a single row. 


G. amena, Lilja. (G. Lfnpteyr and G. RUBICUNDA). Rather slender, 
192° hich; leaves linear or lanceolate, entire or very nearly so, with 
short petioles ; petals white or rose-colored, #/-1}/ long, sometimes hairy 
stigma lobes linear. 


9. LOPEZIA. (Named for T. Lopez, an early Spanish naturalist.) @ 


L. racemésa, Cav. Cult. sparingly, from Mexico; a slender, branch- 
ing, nearly smooth plant, with alternate, ovate or lance-oblong leaves on 
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slender petioles, the branches terminated with loose racemes of small 
rose-pink or sometimes white flowers (only }/ in diameter), on slender 
pedicels from the axil of leafy bracts, produced all summer, followed by 
very small round pods. j 


10. FUCHSIA. (Named for ZL. Fuchs, an early German botanist.) 
Well-known, ornamental, tender, shrubby plants, or even trees, chiefly 
natives of the Andes from Mexico to Fuegia, mostly smooth, with oppo- 
site or ternately whorled leaves. The best known species are the fol- 
aorrne i — * Erect-flowered species. 

+ Flowers solitary ; plant diecious. 


F. procimbens, R. Cunn., from N. Zealand, is a trailing species with 
small ovate leaves which are very light colored beneath, and small, apet- 
alous, axillary flowers, with an orange calyx tube, and spreading or at 
length reflexed, dark-purple, obtuse lobes. 6 


+ + Flowers in a naked and compound terminal panicle-like cluster, 
perfect. 


F. arboréscens, Sims. Trex F., from Mexico; a stout shrub, with 
oblong or lance-oblong entire leaves, acute at both ends and usually 
whorled ; flowers light rose-color, 3! long, with narrow, oblong, widely 
spreading calyx lobes, and spreading petals rather longer than the tube, 
about as long as the stamens and style. 


* * Drooping-flowered species. 


+ Short-flowered Fuchsias or Ladies’ Eardrops, with the lobes of the nor- 
mally red calyx longer than the tube and than the petals; the latter 
normally violet or blue, obovate and retuse, convolute around the base 
of the projecting filaments and still longer style; flowers hanging on 


long peduncles from the axils of the leaves. Common conservatory 
and house plants. 


F. macrostémma, Ruiz & Pav. The common species, in many forms; 
has dentate leaves on slender petioles ; calyx tube oblong or short-cylin- 
drical, more or less shorter than the spreading lobes. The species now 
greatly varied in color; some varieties with calyx white or light and the 
petals deeply colored, some with the reverse ; also double-flowered, the 
petals being multiplied. Chile. F. coccfyua, F. MacexAntca, F, con- 
1ca, F. arAcitis, and F. cLrogosa are now commonly referred to this 
species, although the last, with globular or ovoid calyx tube and nearly 
globular small flowers, is perhaps specifically distinct. 


+ + Long-flowered Fuchsias, with trumpet-shaped or slightly funnel- : 
shaped tube of the calyx 2'-3' long, very much longer than the spread- 
ing lobes, which little exceed the acute or pointed, somewhat spreading 
petals ; stamens and style little projecting ; flowers crowded into a rather 
close, drooping raceme or corymb at the end of the branches; leaves 


large, 5'-7' long. The following species are seen only tn choice 
collections. 


F. falgens, Mog. & Sesse, from Mexico ; smooth, with ovate, somewhat 
heart-shaped leaves, and scarlet flowers, the lance-ovate calyx lobes often 
tinged with green. 

F. corymbiflora, Ruiz & Pav., from Peru; mostly pubescent, with lance- 
oblong and taper-pointed, almost entire leaves, and red flowers, the lance- 


olate calyx lobes and the lance-oblong petals taper-pointed 
widely spreading. te si es 


-LOASA FAMILY. 187 


il. CIRC AIA, ENCHANTER’S NIGHTSHADE. (Named from Circe, 
the enchantress, it is not obvious why ; the plants are insignificant end 
inert, natives of damp woods, flowering in summer.) 2, 


C. Lutetiana, Linn. The common species, is 1°-2° high, branching, 
with ovate and slightly toothed leaves; no bracts under the pedicels; the 
rounded little fruit 2-celled and beset with bristly hairs. 

C. alpina, Linn. Common only N. or in mountainous regions ; smooth 
and delicate, 3/-6’ high, with thin and heart-shaped, coarsely toothed leaves, 
minute bracts, and obovate or club-shaped fruit, 1-celled and soft-hairy. 


12. GAURA. (Name in Greek means superb, which these plants are 
not.) Flowers all summer. 

G. Lindheiméri, Engelm. & Gray, of Texas; cult. for ornament, nearly 
hardy N. ; about 8° high, hairy, with lanceolate, sparingly toothed ieaves ; 
long, weak branches producing a continued succession of handsome, white 
flowers ; the calyx hairy outside; petals nearly 1/long. 2 

G. biénnis, Linn. The common wild species ; 3°-8° high, soft-hairy or 
downy, with oblong-lanceolate obscurely toothed leaves, small, white, or 
flesh-colored flowers, and downy fruit. @ 


13. TRAPA, WATER CALTROPS or WATER CHESTNUT. (From 
Latin for the Caltrops, a 4-spined instrument for impeding naviga- 
tion in times of war.) 


T. natans, Linn. A curious water plant, occasionally cult., with small, 
axillary, white flowers, and large nut-like fruits with 2 large and 2 smaller 
horns. The seedsare eaten in parts of S. Eu., where the species is native. @ 


XLVIII. LOASACEH, LOASA FAMILY. 


Herbs with rough pubescence, and some with stinging bris- 
tles, no stipules; a 1-celled ovary coherent with the tube of the 
calyx (which is little if at all extended beyond it), and mostly 
with 3-5 parietal placenta, in fruit a pod, few-many-seeded ; 
persistent calyx lobes and true petals mostly 5, and often an 
additional inner set of petals; stamens commonly numerous, 
often in 5 clusters; style single. 


« Erect or spreading, not twining ; leaves alternate ; petals fiat. 


1. MENTZELIA. Petals lanceolate, spatulate, or obovate, deciduous. Filaments long 
and slender, or some of the outermost broadened or petal-like, all inserted below the 
petals. Anthers short and small. Style 8-cleft. Pod top-shaped, club-shaped, or 
cylindrical, straight. Seeds few, rarely many, on 8 parietal placente. Herbage 
rough with short stiff pubescence, or bristly, but not stinging. ‘ 

2. EUCNIDE. Differs in having the stamens united to the conjoined bases of the petals, 
and with them falling off in a ring. Style 5-cleft. Seeds many and minute, on 5 
broad placente. Pod short. Flowers showy, yellow, opening in bright sunshine. 


x * Twining herbs; leaves opposite, petioled ; petals hood-shaped or slipper-shaped. 


8. BLUMENBACHIA. Petals 5, spreading, and as many scale-like small ones or append- 
ages alternate with them. Stamens in 5 sets, one before each petal, with very slender 
filaments ; also 10 sterile filaments, a pair before each appendage. Ovary and many- 
seeded pod, 10-ribbed, when old, spirally twisted and splitting lengthwise. Peduncles 
axillary, mostly 1-flowered. Herbage beset with sharp bristles, commonly stinging 


lke nettles. Flowers on long axillary peduncles. 
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1. MENTZELIA. (Named for C. Mentzel, an early German botanist. ) 
Flowers summer or autumn. @ @ Includes the Barronra of Nuttall. 


§ 1. Pod 3-9-seeded; flowers small, yellow, opening in sunshine. © @ 


M. oligospérma, Nutt. Open dry ground from Ill., 8. W.; a rough 
and adhesive homely plant, with spreading brittle branches, ovate and 
oblong angled or cut-toothed leaves, and yellow flowers less than 1’ broad, 
with 5 wedge-oblong pointed petals, and about 20 (or sometimes more) 
slender filaments. 


§ 2. Barronia of authors, not of Muhlenberg. Pod mostly long, contain- 
ing many or at least 20 cubical or flat seeds ; flowers large and showy ; 
petals 1'-2' long ; herbage rough. 


M. Lindleyi, Torr. & Gray. Cult. from Cal., usually under the name 
of Barronia avrREA. Plant 1°-2° high, with leaves lance-ovate in out- 
line and deeply pinnatifid, their lobes linear; flowers with 5 obovate and 
pointed, bright yellow petals, opening in sunshine, and the very numerous 
filaments all slender. ; 

M. ornata, Torr. & Gray. The Barronta ornAta of Nuttall, a very 
large-flowered spécies of the plains of Nebraska and S. ; 2°-4° high, with 
oblong-lanceolate sinuate-pinnatitid leaves, and yellowish-white, fragrant 
flowers opening at sunset or on a cloudy afternoon, leafy-bracted under 
the ovary, and with 10 lance-ovate or spatulate, acute petals, about 2/ 
long, the 5 inner narrower, and the 200-300 filaments all slender; seeds 
very many and flat. Sometimes cult. @ 

M. nuda, Torr. & Gray. The Barroyia nvpA of Nuttall, of the same 
district, and also in cultivation ; resembles the last, but has flowers of 
half the size and without leafy bracts under the ovary; outer filaments 
mostly broadened ; seeds wing-margined. @ 


2. BUCNIDE. (Greek: well, nettle; probably in reference to the 
sharp hairs.) The genus is often referred to Mentzelia. Known in 
gardens by one species. 


E. bartonioides, Zucc. (or MENTZELIA BARTONIOYDES or M. LONGIPES). 
Cult. from Mex. and ‘Tex. ; a tender succulent, plant, branching and usu- 
ally spreading on the ground, bristly, with ovate cut-toothed or slightly 
lobed leaves on slender petioles, and flowers mostly on still longer simple 
peduncles (3/-6! long), the 5 ovate petals and very many slender fila- 
ments fully 1’ long. @ 


3. BLUMENBACHIA. (Named for the distinguished German physi- 
ologist, Blumenbach.) Includes Caropuora, and species often referred 
to LoAsa. Flowers all summer. 


B. insignis, Schrad. Cult. from Chile; rather curious than orna- 
mental, with palmately about 5-parted leaves ; small flowers with white 
petals and yellow, red-tipped, inner appendages ; the pod obovate slightly 
twisted, with 5 strongly projecting placente, pre 

8. lateritia, Gray. From South America, under the name of LoAsa or 
Caioruora LATERITIA ; climbing freely ; with pinnatifid or pinnate leaves 
of 5 or more lance-ovate divisions or leaflets, which are cut-toothed or 
some of them again pinnatifid ; flowers almost 2! across, with brick-red 
petals ; the long pod at length much twisted, @ 

8. grandiflara, G. Don (or B. conrorta). Is a greenhouse climber 
with orange-red flowers, bearing cup-like scales within, and oblong or 
ovate pinnatifid leaves, the lobes incised. Peru. : A 
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XLIX. PASSIFLORACEH, PASSION FLOWER FAMILY. 


Represented mainly by the Passion flowers described below. 


‘In conservatories may be found one or two species of Tacso- 


nrA, differing from true Passion flowers in having a long tube 
to the flowers; also the true Papaw, Carica Papaya. 


1. PASSIFLORA, PASSION FLOWER. (Flower of the Passion; 
the early Roman Catholic missionaries in South America finding in 
them symbols of the crucifixion, the crown of thorns in the fringes of 
the flower, nails in the styles with their capitate stigmas, hammers to 
drive them in the stamens, cords in the tendrils.) Herbs or woody 
plants with alternate leaves and conspicuous stipules, climbing by 
simple axillary tendrils ; the flowers also axillary, usually with 3 bracts 
underneath, and a joint in the peduncle; calyx with a very short tube 
or cup, and 5 divisions which are colored inside like the petals, and 
often with a claw-like tip; petals 5 on the throat of the calyx, or some- 
times none; within them the conspicuous crown of numerous filaments 
or rays, forming a double or more compound fringe; stamens 5, with 
narrow-oblong versatile anthers, their filaments united in a tube below, 
sheathing and adhering more or less to the long stalk which supports 
the 1-celled ovary ; styles 3; stigmas capitate ; fruit berry-like, edible 
in several species. 

* Herbaceous. 
« Petals present. 2 


P. lutea, Linn. Low grounds from S. Penn. to Ill. and S. ; slender, 
low-climbing, with the 3 short and blunt lobes of the leaves entire, and a 
greenish-yellow flower of no beauty, barely 1 wide. 

P. incarnata, Linn. ‘he fruit, called Mayror in S. States, edible, 
as large as a hen’s egg ; trailing or low-climbing, with deeply 3-cleft ger- 
rate leaves, a pair of glands on the petiole, and one or mote on the small 
bracts, the purple crown of the handsome flower (2/3! across) rather 
longer than the pale petals. Dry ground from Va. and Ky. 8. 


~ + Petals absent. @ 


P. gracilis, Link. Slender herb, with roundish and slightly 38-lobed, 
otherwise entire leaves, and whitish merely 5-cleft flower only 1’ in diam- 
eter, destitute of true petals. Remarkable for the quick movement of its 
tendrils. S. America. 

x * Woody. South American. 


« Leaves palinately lobed ; flower widely spreading. 


P. cerdlea, Linn. The Common or Biup Passion FLOWER. With 
leaves very deeply cleft or parted into 5 or 7 lance-oblong, entire divisions, 
pale ; and flower almost white, except the purple center and blue crown 
banded with whitish in the middle. ; 

P. édulis, Sims. GRANADILLA. The purplish edible fruit as large as a 
goose egg ; leaves dark green and glossy, deeply cleft into 3 ovate, pointed 
lobes beset with callous teeth ; bracts under the flower also toothed ; the 
crown crisped, 2! across, whitish with a blue or violet base, as long as the 


white petals. 


190 : GOURD FAMILY. 


; b. + , | pee 4 6 4 an 


« + Leaves entire, feather-vetned ; flower bell-shaped. 


é angularis, Linn, Larcr Granapitya. Very large, with the 
sa Hk and the angles wing-margined ; leaves 4!-3 long, ovate 
or oval, or slightly heart-shaped, bright green, with 2-4 pairs of glands on 
the petiole; flower about 3/ long, fragrant, crimson-purple and the violet 
or blue crown variegated with white. Fruit rarely formed here, edible, 
6! long. 


L. CUCURBITACEH, GOURD FAMILY. 


Mostly tendril-bearing herbs, with succulent but not fleshy 
herbage, watery juice, alternate palmately ribbed and mostly 
lobed or angled leaves, moncecious or sometimes dicecious 
flowers; the calyx coherent with the ovary, corolla more com- 
monly monopetalous, and stamens usually 3, of which one has 
a 1-celled, the others 2-celled anthers; but the anthers are 
commonly tortuous and often all combined in a head, and the 
filaments sometimes all united in a tube or column. Fruit 


usually fleshy. Embryo large, filling the seed, straight, mostly 
with flat or leaf-like cotyledons. 


§ 1. Flowers large or middle-sized, on separate simple peduncles in the axils ; anthers 
with long and narrow cells, bent up and down or contorted; ovules and seeds * 
many, horizontal, on mostly 3 simple or double placente; fruit (of the sort 
called a pepo) large, fleshy or pulpy with a harder rind. 


* Both kinds of flowers solitary in the axils. 


i. LAGENARIA. Tendrils 2-forked. Flowers musk-scented, with a funnel-form or bell- 
shaped calyx tube, and 5 obcordate or obovate and mucronate white petals ; the sterile 
on a long, the fertile on a shorter, peduncle, Anthers lightly cohering with each 
other. Stigmas 3, each 2-lobed. Fruit with a hard-or woody rind and soft flesh. 
Seeds margined. Petiole bearing a pair of glands at the apex. 

2. CUCURBITA. Tendrils 2-5-forked. Flowers large, with a bell-shaped or short funnel- 
form 5-cleft yellow corolla, its base adherent to the bell-shaped tube of the calyx. 
Stamens from the bottom of the flower; anthers long-linear, much curved, all three 


united into asmall head. Stigmas 3, each 2-lobed. Fruit fleshy with a firmer rind. 
Seeds mostly margined. 


8. CITRULLUS. Tendrils 2-8-forked. Flowers with a short bell-shaped calyx tube, and 
a deeply 5-cleft, widely open, pale yellow corolla. Stamens with very short filamerts ; 


anthers lightly cohering. Stigmas 3, kidney-shaped. Seeds marginless, imbedded in 
the enlarged pulpy placente. 


x x Sterile flowers clustered, fertile ones solitary in the axils. 


4. CUCUMIS. Tendrils simple. Corolla of 5 almost separate, acute petals. Stamens 


separate ; anthers with only one bend. Stigmas 8, blunt, Fruit with a fleshy rind. 
Seeds not margined. 


§ 2. Flowers of one or both sorts in racemes, panicles, corymbs, or long-stalked 
clusters. 


* Fruit large and gourd-like ; flowers large. 


5. LUFFA. Flowers cream-colored or orange, with obcordate or obovate petals; the 
staminate ones in a raceme on a long stalk; the pistillate, solitary and peduncled. 


Tendrils variously branched. Fruit long-cylindrical, dry when ripe, green, the 
interior fibrous and sponge-like, 
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« x Fruit small and berry-like ; flowers very small for this Family. 


+ Fruit smooth; ovules and seeds many, horizontal, on 3 placente ; filaments sepa 
: rate; anthers straightish ; tendrils simple. 


6. MELOTHRIA. Flowers yellow or greenish, the sterile in small racemes, the fertile 
solitary on along and slender peduncle. Corolla open bell-shaped, 5-cleft. Anthers 
slightly united, soon separate. Fertile flower with calyx tube constricted above the 
ovary. 


+ + Fruit prickly ; ovules and seeds 1-4, large and vertical ; filaments monadelphous ; 
anthers tortuous ; tendrils 3-forked. 


. ECHINOCYSTIS. Flowers white, the sterile in compound racemes or panicles, the 
fertile solitary or in small clusters from the same axils. Corolla wheel-shaped, of 6 
narrow petals united at the base. Anthers more or less united in a mass. Style 
hardly any; stigma broad. Fruit oval ov roundish, peset with weak, simple prickles, 
bursting irregularly at the top when ripe ; the outer part fleshy under the thin, green 
rind, becoming dry ; the inner part a fibrous network making 2 oblong cells, each 
divided at the base into two 1-seeded compartments. Seeds large, blackish, hard- 
coated, erect from the base of the fruit. 

. BICYOS. Flowers greenish-white, the sterile in corymbs or panicles, the fertile (very 
small) in a little head on a long peduncle, mostly from the same axils. Corolla nearly 
wheel-shaped, 5-cleft. Anthers short, united in alittle head. Style slender ; stigmas 
8. Ovary tapering into a narrow neck below the rest of the flower, 1-celled, becom- 
ing a dry and indehiscent, ovate or flattish-spindle-shaped, bur-like fruit, beset with 
stiff and barbed bristles, filled by the single hanging seed. 


a 


oo 


=L. LAGEN ARIA, BOTTLE GOURD. (Latin lagena, a bottle.) @ 


L. vulgaris, Ser. Bortiy, Snake, and Sucar-rroucH GourD, CaALa- 
Basu. Cult. from Africa and Asia; climbing freely, rather clammy- 
pubescent and musky-scented, with rounded leaves, long-stalked flowers, 
white (petals greenish-veiny, and fruit of very various shape, usually 
club-shaped, or long and much enlarged at the apex and slightly at base, 
the hard rind used for vessels, dippers, etc. 


2. CUCURBITA, PUMPKIN, SQUASH, GOURD. (Latin name.) @ 
The very numerous cultivated forms, strikingly different in their fruit, 
belong to three botanical species. Probably native to America. 


« Stalks and somewhat lobed leaves rough-bristly almost prickly ; flower- 
stalks obtusely angled, that of the fruit strongly 5-8-ridged and with 
intervening deep grooves, usually enlarging next the fruit; hollow 
interior of the fruit traversed by coarse and separate, soft or pulpy 
threads ; flower tube flaring, the lobes pointed and erect. 


C. Pépo, Linn, Pumpkin. Cult., as now, along with Indian Corn, by 
the North American Indians before the coming of the whites. The chief 
types are: the common Firerp Pumpkin used for pies and fed to stock ; 
the Busn ScaLLor Squasues with white or yellow fruit flattened endwise 
and the vines scarcely running; the SummMER CROOK-NECK OF W arty 
SquasueEs, with white or yellow J-shaped fruits, and vines seldom run- 
ning ; the Gourps, small, very hard-shelled fruits of many shapes and 
colors borne on slender running vines. 

* x Stalks and bright green 5-T-lobed leaves pubescent with soft hairs ; 


Sruit stalk 5-ridged, prominently enlarged where it joins the fruit, the 
central pulp less thready ; flower tube much like x, the lobes broader ; 


calyx lobes often leafy. 


C. moschdta, Duchesne. Cutna, CusHAW, CANADA CROOK-NECK, 
Wixtrr Croox-neck Squasnes. Cult. for the edible fruit, which is 
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, e, : 
club-shaped, pear-shaped, or long-cylindrical, often large with a glau- 
cous-whitish surface, often green-striped. 


% * * Stalks and almost kidney-shaped or roundish leaves roughish 
hairy ; flower stalks terete, that of the fruit thick, many-striale but not 
ridged and grooved; inner pulp copious and not threadly ; ower tube 
nearly cylindrical or even gibbous below, the lobes obtuse and drooping. 


C. maxima, Duchesne. Winter and Tursan Squasn. Fruit roundea, 
or ovate and pointed, often grooved lengthwise, varying from 6/ to 3° in 
leneth or breadth, the hard flesh yellow or orange. ‘The crowned or 
TuRBAN Squasues have the top of the fruit projecting beyond an encir- 
cling line or constriction which marks the margin of the adherent calyx 
tube. Here belong the best fall and winter squashes, as HuBBarp, 
Boston Marrow, etc. : 


3. CITRULLUS, WATERMELON. (Name made from Citrus, Latin 
for Orange or Citron.) @ 


C. vulgdris, Schrad. Watermeton. ‘Cult. from Asia. Prostrate, 
with leaves deeply 3-5-lobed, and the divisions again lobed or sinuate- 
pinnatifid, pale or bluish; the refreshing edible pulp of the fruit, in 
which the dark seeds are imbedded, consists of the enlarged and juicy 
placente, which are reddish or rarely white.— The so-called Citron of 
gardens is a variety with a firm or hard flesh, used for preserving. 


4. CUCUMIS, MELON and CUCUMBER. (The Latin name.) @ 


C. Méfo, Linn. Merton, Musxmeton, CantTaLtours. Leaves round- 
heazt-shaped or kidney-shaped, the lobes, if any, and sinuses rounded ; 
fruit with a smooth rind and sweet flesh, the edible part being the inner 
portion of the pericarp, the thin and watery placente being discarded 
with the seeds. S. Asia. Var. flexudsus, the Serpent MELON, some- 
times called Snake CucumsBer, is a strange variety with a long and 
snake-like fruit. Var. Dudaim, with small curiously mottled fruits grown 
for their novelty and agreeable odor, isthe VecrraBLe POMEGRANATE, 
QuEEN Anne’s Pockret MELON, or C. oporatfsstmus. Var. Chito is the 
VEGETABLE ORANGE Or Lemon or Appre, also called Vine Pracn, dis- 
tinguished by slender vines and yellow sourish fruits the size of a goose 
egs. 

C. sativus, Linn. Cucumper. Leaves more or less lobed, the lobes 
acute, the middle one more prominent, often pointed; fruit rough or 
muricate when young, smooth when mature, eaten unripe. S. Asia. 

C. Anguria, Linn. West Invtan or Burr Guerin. GOooseBERRY 
Gourp. Stems slender and hispid; leaves deeply cut into 3-5 narrow 
segments ; flowers small, long-stalked ; fruit 1/-2/ long, rough and spiny. 


5. LUFFA, RAG GOURD, DISHCLOTH GOURD. (Arabic name.) 
® 


L. cylindrica, Rem. A cucumber-like vine with grape-like leaves about 
5-angled or lobed and irregularly toothed ; fruit 10/-20/ long, often curved, 
cylindrical and smooth, green, pointed at the apex, the interior portion 
becoming detached when dry and useful as a sponge ; whence the names 
VEGETABLE Sponce and Disuctora Gourp. ‘Tropics. 


‘6. MELOTHRIA. (An ancient Greek name for some sort of grape.) 2 


M. péndula, Linn. From Va. S., is a delicate low-climber, with 
roundish or heart-shaped and 6-angled or lobed, roughish leaves, minute 
flowers, in summer, and oval green berries. 
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7. ECHINOCYSTIS, WILD BALSAM APPLE, WILD CUCUM- 
BER. (Name from Greek for hedgehog and bladder.) @ 
E. lobata, Torr. & Gray... Low grounds, chiefly N. and W., and cult. 
for arbors; tall-climbing, smoothish, with strongly and sharply 5-lobed 


leaves ; copious and rather pretty white flowers, produced all summer, and 
oval fruit 2! long, dry and bladdery after opening; seeds flat. 


8. SICYOS, STAR CUCUMBER. (Ancient Greek name of Cu- 
cumber.) @) 

S. angulatus, Linn. <A weed in damp or shady grounds, commoner 
S.; climbing high; clammy-hairy, with roundish, heart-shaped and 5- 
angled or slightly lobed leaves ; inconspicuous flowers, and little bur-like 
fruits beset with deciduous, barbed prickles. 


LI. BEGONIACEZ, BEGONIA FAMILY. 


Somewhat succulent, herbaceous or more or less woody- 
stemmed, mostly perennial house plants, with alternate and 
unequal-sided leaves, deciduous stipules, and monocious 
flowers in cymes or clusters on axillary peduncles, numerous 
stamens, inferior triangular ovary, becoming a many-seeded 
pod, — represented in choice cultivation by the genus 


1. BEGONIA, ELEPHANT’S EAR, BEEFSTEAK GERANIUM. 
(Named for M. Begon, Governor of St. Domingo 200 years ago.) 
Flowers with the calyx and corolla colored alike, sometimes dull but 
usually handsome, both kinds commonly in the same cyme, and flat in 
the bud; the outer pieces answering to sepals, mostly 2, valvate in 
the bud; the inner, or true petals, 2, or in the fertile flowers usually 
8 or 4, or not rarely wanting, in the sterile flowers surrounding a 
sluster of numerous stamens with short filaments ; in the fertile are 3 
styles with thick or lobed stigmas. Ovary and pod triangular, often 
3-winged. These curious plants are remarkable for the beauty of the 
leaves'of many species, as well as for flowers of many colors and 
patterns. There are very many species and hybrids. Following are 
some of the commonest: — 

I. Tuperous Beconras. Low or even stemless plants, arising from a 
bulb-like tuber, and bearing very large (2'-4' across) showy jlowers, 
generally in summer and autumn ; leaves not showy. A new class of 
popular flowers, developed chiefly from the following, which are natives 
of Peru and Bolivia. 

x Stemless ; scapes 4!-12! high. 

B. Davisii, Veitch. Leaves on very short stalks, ovate-cordate, some- 
what hairy, glossy green, the under surface, like the scapes and flowers, 
bright red; flowers 2! across, on 8-6-flowered scapes, 4/!-6' high, and, 
standing above the leaves ; petals 4. 

B. roseflora, Hook. Leaves orbicular or kidney-shaped, lobed and 
toothed; flowers 2’ across, rose-red, on hairy, about 38-flowered, stout 
scapes ; petals 5. 

GRAY’S F. F. & G. BOT. —13 
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* * Stem evident, but often short ; mostly taller. 


B. Véitchii, Hook. Stem very short; leaves roundish, scallop-lobed, 
with ciliate margins, and a red spot near the center; scape 12’ high, 
bearing twin brick-red flowers, 2/ or more across, with 5 rounded, spread- 
ing petals. This and the last are types of many garden forms. 

B. Péarcej/, Hook. A foot high, with lance-cordate leaves, reddish- 
tomentose beneath; flowers yellow, several, on rather slender pedi- 
cels. 

B. Boliviénsis, A. DC. About 2°, branching ; leaves nearly lanceolate, 
very sharply serrate; flowers large (2/ long), bright red, in drooping 
panicles; the petals lanceolate-acute, not spreading. 


) 


II. Noy-Tuserovs (except B. Evansiana), comprising a great variety of 
species, some of them from short subterranean rhizomes and stemless. 


% Stemless ; leaves, or especially the petioles, and the peduncles or scapes, 
bristly-hairy, these all from a fleshy tuberous or creeping rootstock. 


+ Leaves large, obliquely heart-shaped, toothed or merely wavy-margined, 
variously silvered or variegated above, reddish or purple beneath ; 
Jlowers rather large, but not showy; cult. for their foliage, now much 
crossed and mixed. 


B. Réx, Putz. The most prized and now the commonest species of the 
group, with the leaf silver-banded or silvery all over the upper face; and 
smooth, pale, rose-colored flowers. Himalaya. 

B. Griffithii, Hook, Like the preceding, but leaves and stalks more: 
downy-hairy, and the almost white flowers hairy outside. Himalaya. 

8. xanthina, Hook. With leaves, etc., much as in the two preceding, 
but the flowers yellow. Himalaya. 


+ + Leaves deeply about 7-cleft ; flowers with only the 2 sepals, no petals. 


B. heracleifolia, Cham. & Schlecht. With rather large and rounded, 
hardly oblique leaves, smooth above and sometimes variegated, the lobes 
ptead lanceolate and cut-toothed, and small, pale rose or whitish flowers. 

exico. 


B. riciniroxia is a hybrid of the last and B. peponifolia, 


* x Stems elongated, naked, bearing tubers or bulblets in the axils j leaves 
slightly bristly-hairy above and more so on the sharp teeth. 


B. Evansidna, Andr. (or B. pfscotor), an old-fashioned species from 
China, now rare, almost hardy even N., producing all summer showy, 
rose-colored flowers in the open ground; the ovate and heart-shaped 
pointed leaves not very oblique, red beneath. ‘ 


+ Stems fleshy, erect or ascending ; leaves smooth and naked above, 
bristle-bearing on the toothed or cut margins and long petioles ; Jlowers 
with the 2 colored sepals, but seldom any petals. 


B. manicata, Cels. A handsome species of the conservatory, remark- 
able for the purple, bristle-bearing scales or fringes on the apex or upper 
part of the petiole, and similar smaller tufts on the ribs of the lower face 
of the large a broadly ovate-heart-shaped leaves; flowers small, but 
numerous and elegant, in an open panicle on a very long, naked pe 
flesh-colored, Mexico. ‘ a pers 
. 2B. phyllomaniaca, Mart. Stem thickly beset with leaf-like scales or 
little adventitious leaves, from which the plant may be propagated, both 
leafstalks and peduncles bristly, the large leaves ovate-heart-shaped and 


tapering to a narrow point, their margi 
g é hy gins cut-toothed, and rather |: 
but not showy flowers. Brazil. ~ 
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f 
* % » * Leafy-stemmed, rather tall-growing; leaves and whole plant 


smooth and naked. 
+ Leaves ovate or oblong, not heart-shaped, very small (1! or less long). 


B. fuchsioldes, Hook. So-called because the bright scarlet flowers, 
hanging on a slender drooping stalk, may be likened to those of Fuchsia ; 
the crowded and small green and glossy ovate leaves only a little unequal- 
sided at base, serrate with bristle-tipped teeth ;°stem tall and strict. 
Mexico. 

B. folidsa, HBK. Lower, stem diffuse; leaves oblong and smaller, 
obtuse at the base, strongly setose-serrate ; flowers numerous, white 
tinged with pink. S. America. ‘ 

+ + Leaves obliquely heart-shaped or half heart-shaped at base. 
++ Almost entire. 

B. nitida, Dryander. Leaves obliquely heart-shaped and glossy, green 
both sides, and with large, light rose-colored flowers. Jamaica. 

B. sanguinea, Raddi. Leaves large and fleshy, obliquely ovate-heart- 
shaped, having a narrow revolute margin, pale green above, red beneath, 
as are the stalks; the flowers white, not showy. Brazil. 

B. maculata, Raddi. Cult. under the name of B. arcyrrosticma, both 
names referring to the silvery-white spots scattered over the upper face 
of the leaves, which are narrower and more oblong than in the preced- 
ing, purplish or crimson beneath, the margin cartilaginous but not revo- 
lute, the flowers white or flesh-colored. Brazil. 

B. coccinea, Ruiz. Flowers scarlet, as the name denotes (but cult. as 
B. rvera), and oblong half heart-shaped leaves, glossy above, and green 
both sides or purple at the margin, which is a little wavy-toothed. 
Flowers long, with red pedicels, wax-like. ‘Tall. Peru. 


++ ++ Prominently serrate or crenate. 


B. incarnata, Link & Otto (including B. merA4utrica). From Mexico; Is 
2° high, with swollen joints, sinuate-serrate green or bronze leaves on 
short stalks, and large, rose-colored, nodding flowers. 

B. sempérflorens, Link & Otto. Stem stout and fleshy ; leaves ovate, 
subcordate and rather acute, crenate-undulate or serrate and ciliate, 
glossy green ; flowers rather large, white or rose-colored, in small axillary 
clusters near the top of the stem. 8. Brazil. 


LII. CACTACEA, CACTUS FAMILY. 


Fleshy plants of peculiar aspect, mostly persistent and des- 
titute of foliage; the leaves supplied by the green rind of 
the flattened, columnar, globular, or various-shaped stem; the 
perfect solitary and sessile flower with calyx adherent to 
the ovary, its lobes or sepals, the petals, and the stamens 
numerous, usually in several ranks, the latter mostly very 
numerous; ovary 1-celled with several parietal placentz ; style 
single, with several stigmas; the fruit a 1-celled and generally 
many-seeded pulpy berry. (Lessons, Figs. 111, 229.) Nu- 
merous species, all but one native to the New World. Many 
are cultivated, but their study requires special knowledge, and 
only the leading group-forms are specified here. 
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§1. Tube formed of the united sepals, more or less extended beyond the ovary ; stem 
either coutinuous or jointed. : 


« Stems or branches 8-many-angled, or grooved, or terete, and with tubercles or woolly 
tufts bearing a cluster of spines, prickles, or bristles. 


+ Stem mostly elongated, rarely globular ; flower tube scaly. 


1. CEREUS. Stem regularly ribbed or angled lengthwise, and with the clusters of spines 
or bristles on the rfages one above the other. Flowers from the side of the stem, 
commonly with a conspicuous tube, which, with the ovary below, is beset with scale- 
like sepals and generally with woolly or bristly tufts in their axils. Petals numerous 
and spreading. 

++ Stem globular or very short ; flower tube not scaly. 


2. ECHINOCACTUS. Stem with many ribs or ridges, bearing clusters of spines one 
above the other. Flowers naked at the summit of the ridges, and with a short or 
very short tube; otherwise as in Cereus. 

8. MAMILLARIA. Stems mostly tufted, not ribbed, covered with distinct and strongly 
projecting nipple-shaped tubercles, which are arranged in spiral order and tipped with 
a cluster of prickles. Flowers from the axils of the tubercles, with a short tube. 
Ovary and berry not scaly, 


« x Stems and branches of flat and leaf-like joints, with the margins more or less 
toothed or crenate, and with an evident woody center or midrib, with no prickles 
and bristles, or only tufts of very short ones in the notches. 


4, EPIPHYLLUM. Joints of the branches short and truncate, very smooth, and flower- 
ing from the end. Flowers open in the daytime and for several days, mostly oblique, 
the tube not much lengthened ; the sepals and petals rose-red, rather few, the inner- 
most and larger ones about 8. Stamens not very many. Stigmas erect or conniving. 

6. PHYLLOCACTUS. Leaf-like branches or joints long, arising from the side of older 
ones, which with age form terete stems. Flowers from the marginal notches, slightly 
if at allirregular. Stigmas slender and spreading. 


§ 2. No tube to the flower above the ovary ; stem jointed, 


6. OPUNTIA. Stem branching, formed of successive joints, which are mostly fiat, bearing 
at first some minute awl-shaped bodies answering to leaves, which soon fall off, and 
tufts of barbed bristles aud often prickles also in their axils, Flowers from the edge 
or side of a joint, opening in sunshine and for more than one day. 


1. CEREUS. (Probably from Latin: wax taper or candle, from the 
form of the stem of some species.) The following are the commonest 
in cultivation, mostly from Mexico and S, America; flowers summer. 


§ 1. Stems and branches long, spreading, creeping or climbing, remotely 
jointed more or less, only 3-T-angled, very large flowered. 
* Flower red, open in daytime for several days; stamens much declined. 


C. speciosissimus, DC. The commonest red-flowered Cactus; with 
stems 2°-3° high, rarely rooting, 8 or 4 broad and thin wavy-margined 
angles or wings, and crimson or red flowers of various shades, 4/-6! in 
diameter, the tube shorter than the petals. 


* * Flower white as to petals, opening at night, collapsing next morning, 
Fragrant, 6'-9' in diameter when expanded, the tube 4!—5! long ; stems root- 


ing and so climbing ; prickles short and fine. Nigur-BLoomina CEREUS. 


C. trianguldris, Mill., has sharply triangular stems, minute prickles, 
and flower with glabrous tube, olive-green sepals, and yellow stamens. 

C. nycticd/us, Link, has 4~6-angled stems with very minute prickles 
and fiower much like the next, but with brownish sepals. : 

C. grandiflérus, Mill. Common Nicnt-ntoominc Crrevs. Stems 
terete, with 5-7 slight grooves and blunt angles, bearing more conspicuous 
prickles, long bristles on the flower tube, and dull-yellow sepals. 
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§ 2. Stems and branches long, weak, disposed to trail or creep, remotely 
jointed, cylindrical, with 8-12 ribs or grooves, and rows of approximated 
short and fine prickle clusters ; flowers smaller. 


€. serpentinus, DC. Stems 1! or more in diameter, tapering at the 
apex, about 12-ribbed, disposed to stand when short, not rooting; flower 
opening for a night, fragrant, with linear petals reddish-purple outside, 
nearly white inside, 2’ long, rather shorter than the tube. 

C. flagelliformis, Mill. Rat-rair Cactus. Stems long and slender, 
prostrate, or hanging and rooting; flower 2/-3! long, the narrow sepals 
and petals not very many, rose-red, open by day. 


§ 3. Stems erect, self-supporting, tall-growing, cylindrical and column- 
like, with about 8 (6-10) obtuse ribs and grooves; short, mostly dark- 
colored prickles 9-12 in the cluster, and no long bristles ; flower large, 
white, tube 3!-6! long. 


C. Peruvidnus, Mill. The largest species (except the Giant Cereus of 
Arizona), becoming even 40° high and thick in proportion, with rather 
strong compressed ribs and stout prickles ; the flower 6’ long, with green- 
ish sepals and white or externally rose-tinged petals proportionally short. 

Var. Monstruosus, in old conservatories, has a short stem with 4-8 
irregular and wavy, wing-like angles, sometimes broken up into tubercles. 


§ 4. Stem erect and simple, at length cylindrical, with 20-25 narrow 
ridges, bearing clusters of short prickles and long bristly hairs. 


C. senilis, Salm-Dyck. (or Prrockrevs sentuis). Ovp Man Cacrus. 
Cult. for its singular appearance, the long, white, hanging bristles at the 
top likened to the locks of an aged man; flowers (seldom seen) not 
large, with a very short tube. 


2. ECHINOCACTUS. (Name means Spiny or Hedgehog Cactus.) 
Many wild species far S. W. Flowers mostly small, opening for 2 or 3 
days, closing at night. 


E. Texénsis, Hopf., of S. Tex. and Ariz., has stem much broader than 
high, or globular when young, becoming 1° broad, with 12-27 acute wavy 
ridges; 6 or 7 very stout and horn-like, reddish, recurved spines, the cen- 
tral one larger and turned down, sometimes 2’ long; flower rose-colored, 
very woolly, 2! long. 

E. Ottsnis, Link & Otto. Pear-shaped, becoming club-shaped, 2'-3' 
thick, with 12-14 narrow ridges, clusters of 10-14 short slender prickles, 
and yellow flowers with red stigmas. Brazil. 


3. MAMILLARIA. (Name from the nipple-shaped tubercles which 
cover the stem.) Many wild species far W. and S. W. on the plains. 


M. pusilla, DC. Wild in Tex. and S., with clustered ovate or globular 
stems 1/-2/ long, oblong or ovate tubercles bearing wool in their axils, 
and tipped with very many capillary erisped bristles and several slender 
prickles ; flowers pink, 3’ long. ; 

»M. elongata, DC. With cylindrical clustered stems, covered with short 
conical tubercles, which bear 16-30 uniform, radiating, and recurving, 
slender prickles in a starry tuft, and very rarely a central one; flowers 
small, creamy-white. Mex. < : 

M. vivipara, Haw. 1/-5! high, simple, or proliferous in tufts, globu- 
lar, with the terete tubercles slightly grooved down the upper side, bear- 
ing 12-30 rigid, widely radiating, whitish prickles, and 3-12 stouter and 
darker ones; flower pink-purple, large for the plant, about 2! in diameter. 
Dak., Kans., W. 


198° - QOAOTUS FAMILY. 


4. EPIPHYLLUM. (Name from Greek, meaning upon a leaf, ioe 
the flower from the top of what seems to be a leaf.) Flowers usually 
in summer. 


E. truncatum, Haw. Cult. from Brazil ; low, bright green, with droop- 
ing branches; the oblong joints scarcely 2’ long, the upper end witha 
shallow notch; flower 2/-3! long, oblique, with petals and short sepals 
spreading or recurved, the former so arranged that the blossom often 
appears as if 2-lipped. 


5. PHYLLOCACTUS. (Greek: Leaf-Cactus.) Cult. from S. Amer- - 
ica and Mexico ; flowers summer. 


* Flower with tube shorter than the petals, red, scentless, open through 
more than one day; petals and stamens many, except in the first species. 


P. biférmis, Lab. The least showy species; with slender stems, and 
two sorts of branches, one ovate or oblong, the other lanceolate; the 
latter producing a slender pink flower, 2/ long, with about 4 slender 
sepals, as many narrow lanceolate erect petals, with spreading tips, and 
only 8-16 stamens. 

P. phyllantholdes, Link. Has narrow-oblong, sinuate-toothed, leaf-like 
branches; numerous, rose-colored, oblong and similar sepals and petals, 
the outermost widely spreading, the innermost.erect. : 

P. Ackerm@nni, Link. Like the preceding, but much more showy, 
with bright red and sharp-pointed petals spreading and 2/-3/ long, and 
the scattered sepals small and bract-like. 


* * Flower sweet-scented, with tube 4!-10! long, bearing scattered and 
small scaly sepals or bracts, which are considerably longer than the 
numerous spreading white or cream-colored petals. 


P. crenatus, Walpers. lLeaf-like branches 1°-2° long, 2/-3! broad, sin- 
uately notched ; flower open in the daytime and for several days, 7/-8! in 
diameter, with the stout tube 4/-5! long, the outer petals or inner sepals 
brownish. 

P. Phylldnthus, Link. Branches nearly as inthe preceding; but the 
flower opening at evening and lasting only till morning, its slender tube 
many times longer than the small petals. 


6. OPUNTIA, PRICKLY PEAR CACTUS, INDIAN FIG. (An 
ancient name transferred to these American plants.) Flowers summer. 
Fruit often edible. 


§ 1. Stamens not longer than the roundish, in ours yellow, widely opening 
petals. 


* Low, prostrate, or spreading ; native species, uiso cultivated. 


O. vulgaris, Mill. Common Prickty Prar. On rocks and sand, 
from coast of N. Eng., S., with pale and rounded obovate flat joints, 3/-6/ 
long, bearing minute appressed leaves, having bristles, but hardly any 
spines in their axils, and a nearly smooth edible berry. 

©. Rafinésquii, Engelm. Common W. and §S. W.; deeper green, 
with joints 4/-8’ long, the little leaves spreading, several small spines and 
a single stronger one in the clusters, and flower often with areddish center. 
_ O. Missouriénsis, DC. From Wis. W. on the plains; with obovate 
joints 2/4’ long and tubercled, tufts of straw-colored bristles and 5-10 
long and slender spines ; the berry dry and prickly. 

O. Pes-Cérvi, LeConte. On the coast 8., with small and narrow, 


almost cylindrical, easily separable joints, their spines in pairs ; the berry 
small and bristly, , 
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* « Hrect, shrubby, or tree-like, cultivated in conservatories from W. 
Indies and 8. America; berry edible. 


Oo. Ficus-Indica, Haw. Joints obovate, thick and heavy, 1° long, 
with minute spines or none; berry obovate, bristly. ; 


§ 2. Stamens longer than the erect crimson petals, shorter than the style. 


0. coccinellifera, Mill. Tree-like, 6°-10° high, with joints of the 
branches obovate-oblong, 4/-12’ long, spineless or nearly so, when young 
with single recurved spines, pale; berry red. One of the plants upon 
-which the cochineal insect feeds, whence the name. Sometimes cult. 
Mex. and W. Indies. 


LUI. FICOIDEZ, FIG MARIGOLD FAMILY. 


Mostly fleshy herbs, generally with opposite or whorled 
leaves and no stipules, very closely allied to the Pink and 
Purslane Families; differing in apetalous (in ours) flowers, 
the 2- or more-celled capsule which is 2-several-seeded, the 
stamens generally numerous (not so in ours), and seeds with 
a slender curved embryo. A heterogeneous family, repre- 
_ sented in gardens by the Icz Puants (of which the common 
one is MrsrEMBRYANTHEMUM CRYSTALLINUM) and the Fie 
Maricoups, of the same genus. 


1. SESUVIUM. Calyx 5-lobed, petal-like. Stamens 5 (in ours) on the calyx. Styles 
8-5. Capsule circumscissile. 

2. MOLLUGO. Calyx of 5 separate sepals. Stamens 8-5, hypogynous. Stigmas 3. Cap- 
sule 8-valved. 

8. TETRAGONIA. Calyx 4-lobed. Stamens (in ours) in clusters. Styles and 1-ovuled 
cells few. Fruit hard and nut-like, horned, 8-8-seeded. 


a. SESUVIUM, SEA PURSLANE. (Name unexplained.) Prostrate, 
succulent, seaside herbs. a 


S. pentandrum, Ell. Leaves oblong- or obovate-spatulate, obtuse ; 
flowers axillary or terminal, sessile, small. Plants procumbent or some- 
times partially erect. Seacoast, N. J.,8. @ 


2. MOLLUGO, INDIAN CHICKWEED. (Ancient name.) Low, 
weed-like plants with the habit of Cu1ckweexp, and sometimes referred 
to the Pink Family. 


M. verticillata, Linn. Carpet Werp. Prostrate and forming flat 
patches on the ground, not succulent ; the small, spatulate leaves are 
clustered or whorled, and the 1-flowered pedicels form an umbel-like 
cluster ; flowers small and whitish. About cult. erounds. ‘Tropics. @ 


3. TETRAGONIA. (Name Greek for fowr-angled, from shape of the 
fruit.) Low, spreading herbs, with broad and flat, thickish leaves, and 
small flowers in their axils. 


T. expGnsa, Ait. New ZEALAND Sprnacu. Occasionally cult. as a 
Spinach ; leaves pale, triangular, or rhombic-ovate, with short margined 


petioles. @ 
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LIV. UMBELLIFERZ, PARSLEY FAMILY. 


Herbs, some innocent and many of them aromatic, others 
acrid-narcotic poisons, with small flowers in umbels, calyx 
adherent to the 2-celled ovary, which has a single ovule hang- 
ing from the summit of each cell, 5 minute calyx teeth or 
none, 5 petals, 5 stamens, and 2 styles; the dry fruit usually 
splitting into 2 seed-like portions or akenes; seed with hard 
albumen and a minute embryo. Eryngium and one or two 
others have the flowers in heads instead of umbels. Stems 
usually hollow. Leaves alternate, more commonly compound 
or decompound. Umbels mostly compound; the circle of 
bracts often present at the base of the general umbel is called 
the involucre; that at the base of an umbellet, the involucel. 
The flowers are much alike in all, and the characters are taken 
from the form of the fruit, and much stress is laid upon the 


receptacles of aromatic oil (vittce or oil tubes) which are found - 


in most species and give characteristic flavor. The family is 
too difficult for the beginner; so that only the common culti- 
vated species, and the most conspicuous or noteworthy wild 
ones are given here. 


§ 1. Fruits covered with little scales or tubercles, crowded (as are the flowers) in a 
head instead of an umbel, and with a pointed scaly bract under each flower. 


1, ERYNGIUM. Flowers blue or white, with evident awl-shaped calyx teeth, and top- 


shaped fruit without any ribs. Leaves in our species simple and with bristly or 
prickly teeth. 


§ 2. Fruits covered with bristly prickles, bur-like ; umbels compound. 


2, SANICULA. Flowers greenish or yellowish, so short-stalked or nearly sessile that the 
umbellets appear like little heads, each with some perfect and fertile and some 
staminate flowers. Fruits ovoid or globular, not readily splitting in two, not ribbed, 
completely covered with short, hooked. prickles. Leaves palmately parted. 

8. DAUCUS. Flowers white or cream-color, in a regular compound umbel; the petals 
unequal, or those of the marginal flowers larger. Prickles in rows on the ribs of 

the short fruit, which splits in two when ripe. Leaves pinnately compound or 


decom pound, 


§ 8. Fruits naked (not prickly), splitting when ripe and dry into two one-seeded pieces 
or carpels, each usually with 5 ribs or some of them may be wings. Fruits 
mostly with oil tubes in the form of lines or stripes, one or more in the intervals 
between the ribs, and some on the inner face, sometimes also under the ribs, 


* Fruit wingless. 
+ Marginal flowers larger and irregular. 


4, CORIANDRUM. Fruit globular, not readily splitting in two, indistinctly many-ribbed ; 


4 pair of large oil tubes on the inner face of each carpel. Flowers white, Leaves 
pinnately compound. Plant strong-scented, 
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+ + Flowers all alike, generally white. 
++ Seed deeply grooved or hollowed down the inner face. 
= Fruit long and slender, club-shaped, or tapering at the base, 


. OSMORRHIZA. Fruit somewhat sweet-aromatic; no obvious oil tubes. Leaves 
twice or thrice ternate. Root sweet-aromatic. - 


on 


== Fruit ovate or orbicular. 


. ERIGENIA. Fruit twin, nearly orbicular, with many oil tubes, 5 very slender ribs, 
flattened on the sides. Low plant in early spring, with finely cut ternately decom- _ 
pound leaves; flowers in small heads on a 2-8-rayed leafy umbel, and springing 
from a round, deep tuber. 

%, CONIUM. Fruit short, broadly ovate, rather strong-scented, compressed at the sides, 

each carpel with 5 strong and more or less wavy ribs; oil tubes many and minute. 

Leaves pinnately decompound. 


++ ++ Seed slightly if at all hollowed out on the inner face. 


o 


= Leaves once-pinnate. 


8. SIUM. Fruit globular or short-oblong and contracted on the sides, each carpel with & 
strong or corky ribs, and commonly 2 or more oil tubes in the narrow intervals. 
No axis or hardly any left when the carpels separate. Flowers white. Not 


aromatic. = = Leaves decompound. 
| Fruit flattened on the back and front. 


FENICULUM. Fruit oblong ; the two carpels with a broad flat face, 5 stout ribs, and 
a single oil tube in the intervals between the ribs. Flowers yellow. Leaflets slen- 
der thread-shaped. Whole plant sweet-aromatic. 


| | Fruit flattened on the sides. 


© 


. 


10. CICUTA. Fruit globular and contracted on the sides, each carpel with 5 broad and 
thickened blunt ribs, and an oil tube in each interval; the slender axis between the 
carpels splitting in two. Flowers white. Leaves not aromatic. Fruit aromatic. 

11. APIUM. Fruit ovate or broader than long, flattened on the sides, each carpel 5-ribbed 
and a single oil tube in the intervals ; axis left when the carpels separate not splitting 
in two. Flowers white. 

42. CARUM. Fruit ovate or oblong, flattish on the sides; each carpel with 5 narrow ribs, 
and a single oil tube in the intervals ; the axis from which the carpels separate split- 
ting in two. Flowers mostly white. Fruit or foliage aromatic. 


ae « Fruit winged or wing-margined at the junction of the two carpels, which are 
flat on the face and flat or flattish and geribbed on the back. Leaves pinnately 


or ternately compound. 
+ Wing double at the margins of the Sruit. 


48. LEVISTICUM. Fruit ovate-oblong, with a pair of thickish marginal wings, and single 
oil tube in each interval. Involucre and involucels conspicuous, the bracts of the 
latter united by their margins. Flowers white. Plant sweet-aromatic. 

14. ANGELICA. Fruit ovate or short-oblong, with thin or thickish marginal wings, and 
many small oil tubes adherent to the surface of the seed. Involucels of separate 
mostly small bracts ; involucre hardly any. Flowers white or greenish. 


+ + Wing surrounding the margin of the fruit, single, splitting in two only when the 
ripe carpels separate. 


15. HERACLEUM. Fruit, including the thin and broad wing, orbicular, very flat, and the 
three ribs on the back very slender ; the single oil tubes in the intervals reaching 
from the summit only half-way down. Flowers white, the marginal ones larger and 
irregular. Leaves ternately compound. Plant strong-scented. 

16. PASTINACA. Fruit oval, very flat, thin-winged ; the single oil tubes running from 
top to bottom. Flowers yellow, the marginal ones not larger. Leaves pinnately 


compound. 
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nie ERYNGIUM, ERYNGO. (Ancient name.) Flowers in summer. 


BE. yucczefdlium, Michx. Burton Swakeroor, Sandy and mostly damp 
ground, from N. J., 8. and W. ; stout herb, 2°-3° high, smooth ; leaves 
linear and tapering, grass-like, parallel-veined in the manner of an 
endogen, and fringed with bristles ; a few globular thick heads in place 
of umbels, a very short involucre, and white flowers. 2, 

E. Virginianum, Lam. Wet grounds from N.J. S.; with lance-linear 
rather veiny leaves, showing some distinction between blade and petiole, 
the former with rigid teeth, and involucre longer than the bluish 
heads. (@) 


2. SANICULA, SANICLE, BLACK SNAKEROOT. (Perhaps from 
Latin sano, to heal.) Common in thickets and open woods. Flowers 
greenish, crowded in small and head-like umbellets, in summer. 2 
S. Marildndica, Linn. Stems 2°-3° high; leaves of firm texture, 

with 3-7 narrow divisions and rigid teeth ; umbellets with many flowers, 

the sterile ones on slender pedicels, fertile ones with styles longer than 
the prickles of the bur-like fruit. 

Var. Canadénsis, Torr. Leaves thin, 38-5-parted; umbellets rather 
few-flowered, with the sterile flowers in the center almost sessile ; styles 
shorter than prickles. 


3. DAUCUS, CARROT. (Ancient Greek name.) Flowers in summer. 


D. Cardta, Linn. Common C. Cult. from Eu. for the root, run wild 
and a bad weed E. ; leaves cut into fine divisions; umbel concave and 
dense in fruit, like a bird’s nest; involucre of pinnatifid leaves. @ @) 


4. CORIANDRUM, CORIANDER. (Name from Greek word for 
bug, from the bug-like scent.) 


C. sativum, Linn. Cult. from the Orient, for the aromatic coriander- 
seed ; low, with small umbels of few rays; flowers summer. @ 


5. OSMORRHIZA, SWEET CICELY. (Greek for scented root, the 
root being sweet-aromatic.) Rich moist woods, common N.; flowers 
late spring and summer; 1°-2° high. 2/ (Lessons, Fig. 385.) 

O. longistylis, DC. The smoother species, with the sweeter root, has 


slender styles, and ovate, cut-toothed, short-pointed leaflets, which are 
slightly downy. 


O. brevistylis, DC. Has conical styles not longer than the breadth 
of the ovary, and downy-hairy, taper-pointed, almost pinnatifid leafiets. 


6. ERIGENIA, HARBINGER OF SPRING. (Greek: born in the 
spring.) 2 
E. bulbosa, Nutt. An attractive spring flower in rich woods, a half 


foot or less high, the small flowers with white petals and purple stamens 


giving the bloom a speckled effect, whence a common name, Prep 
Z 2», PEPPER AND 
Saur. N.Y., W.and§. , 


7h CONIUM, POISON HEMLOCK. (Greek name of the Hemlock 
by which criminals and philosophers were put to death at Athens.) 


s c. maculatum, Linn. Srorrep H. Waste grounds, run wild, from 
nu. 5 a smooth, branching herb, with spotted stems about 3° high, very 
compound leaves with lanceolate and pinnatifid leaflets, ill-seénted when 


bruised ; a virulent poison, used in medicine ; flowers summer. @ 


j 
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8. SIUM, WATER PARSNIP. (Old name, of obscure meaning.) Y 


S. cicutzefolium, Gmelin. The common species, in water and wet 
places ; tall, smooth, with grooved-angled stems, simply pinnate leaves, 
the long leaflets linear or lanceolate, very sharply serrate and taper- 
pointed, and globular fruit with wing-like, corky ribs ; flowers all sum- 
mer. Root and herbage poisonous. 


9. FC:NICULUM, FENNEL. (Name from the Latin fenum, hay.) 


F. officinale, All. (or F. vutGArEe). Common F. Cult. from Eu, for 
the sweet-aromatic foliage and fruit; stout, very smooth herb, 4°-6° 
high ; leaves with very numerous and slender, thread-shaped divisions ; 
large umbel with no involucre or involucels; fruit 4/ or 4’ long, in late 
summer. 2 


10. CICUTA, WATER HEMLOCK. (Ancient Latin name of the 
Hemlock.) Flowerssummer. 2 


C. maculata, Linn. Sporrep Cowsanre, Musquasn Root, Braver 
Poison. ‘all, smooth stem, sometimes streaked with purple, but seldom 
really spotted ; leaflets lance-oblong, coarsely toothed or sometimes cut- 
lobed, veiny, the main veins mostly running into the notches; fruit 
aromatic when bruised; root a deadly poison. Common. 


11. APIUM, CELERY. (Old Latin name.) 


A. gravéolens, Linn. A strong-scented, acrid, if not poisonous plant, 
of Eu.; of which the Garpen Crrpry is a state rendered bland, and the 
base of the leafstalks enlarged, sueculent and edible when blanched, 
through long cultivation; leaves divided into 3-7 coarse and wedge- 
shaped, cut or lobed leaflets or divisions ; umbels and fruits small. Var. 
RAPACEUM, CELERIAC, TURNIP-ROOTED CELERY, is a state with the root 


enlarged and edible. @ @ 


12. CARUM, CARAWAY, etc. (Name perhaps from the country, 
Caria.) (Lessons, Fig. 208.) 

§ 1. Caraway, with finely pinnately compound leaves, and white flowers. 
C. Cérui, Linn. Garpen Caraway. Cult. from Eu., for the “caraway 


seed,’ the oblong, highly aromatic fruit ; stem leaves with slender but short, 
thread-shaped, divisions. This and-the next occasionally spontaneous. 


§ 2. Parsiey, with coarser leaves and greenish flowers. 


C. Petrose/inum, Benth. (or PetroseLinum sativum), PARSLEY. Cult. 
from Eu., especially the curled-leaved state, for the pleasant-flavored 
foliage, used in cookery, chiefly the root leaves, which have ovate and 
wedge-shaped, 3-lobed and cut-toothed divisions; fruit ovate. @) 


13. LEVISTICUM, LOVAGE. (Ancient Latin name.) One species. 2/ 


L. officinale, Koch. Garpen L. Cult. in old gardens, from Eu. ; a tall, 
very smooth, sweet, aromatic herb, with large ternately or pinnately 
decompound leaves, coarse wedge-oblong and cut or lobed leaflets, a 
thick root, and small, many-flowered umbels. 


14. ANGELICA. (Angelic, from reputed cordial properties.) Flowers | 


summer. 2 d 


A. atropurptrea, Linn. Moist deep soil N.; strong-scented, smooth, 
with very stout, dark-purple stem, 3°_6° high, large leaves ternately com- 
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pound, and the divisions with 5-7 pinnate leaflets, which are ovate and 
cut-serrate ; petioles with large, intlated, membranaceous base ; flowers 
greenish-white ; fruit smooth and thin-winged. dare 
A. hirstta, Muhl. Dry ground, commoner S.; stem 2°-5° high, 
rather slender, downy at top, as are the umbels and broadly winged 
fruits ; leaflets thickish, ovate-oblong, serrate ; flowers bright white. 


15. HERACLEUM, COW PARSNIP. (Named after Hercules.) 
Flowers summer. 2/ 


H. lanatum, Michx. Damp rich ground N.; very stout, 498° high, 
woolly-hairy when young, unpleasantly strong-scented, with large cut 
and toothed or lobed leaflets, some of them heart-shaped at base, and 
broad umbels with white flowers and large fruits. 


16. PASTINACA, PARSNIP. (Latin name from pastus, food.) 


P. sativa, Linn. Common P.. Run wild in low meadows, and then 
rather poisonous ; cult. from Eu. for the esculent strong-scented root. 
Tall, smooth, with grooved stem, coarse and cut-toothed or lobed leaflets, 
and umbels of small yellow flowers. @ @ 


LV. ARALIACEH, GINSENG FAMILY. 


Like the foregoing family, but often shrubs or trees, usually 
more than two styles and_cells to the ovary and fruit, the 
latter a berry or drupe. Besides a few choice and uncommon 
shrubby house plants, represented only by the two following 
genera. The flowers in both are more or less polygamous, and 
the lobes or margin of the calyx very short or none. Petals 
and stamens 5. 


1. ARALIA. Flowers in simple or panicled umbels, white or greenish; the petals lightly 
overlapping in the bud. Styles 2-5, separate to the base, except in sterile flowers. 
Leaves compound ordecompound. Root, bark, fruit, ete., warm-aromatic or pungent. 

2. HEDERA. Flowers-in panicled or clustered umbels, greenish ; petals yalvate in the 
bud. Ovary 5-celled; the 5 styles united into a conical column. Leaves simple, 
palmately 3-5-lobed or angled. Woody stems climbing by rootlets. 


1. ARALIA. (Derivation obscure.) 2/ 


Sie WILp SARSAPARILLA, etc. Flowers perfect or polygamous with both ° 
Jertile and sterile on the same plant ; umbels more than one; fruit black 
or dark purple, spicy ; seeds or cells and styles 5. 


x Large and leafy-stemmed, with very compound leaves sometimes 2° or 


20 7) ee , ; “g 
8° across and with many umbels in a large compound panicle ; flowers 
in summer. , 


A. spindsa, Linn. AncELica Tre, Hercures’ Crus. River banks 
from Penn. §., and planted; a shrub or low tree, of peculiar aspect, the 
simple stout trunk rising 6°-20° high and beset with large prickles, bearing 
immense leaves with ovate serrate leaflets and corymbed or panicled umbels, 
j A. racemosa, Linn. SPIKENARD. Woodlands in rich soil, with her- 
baceous stems 3°-5° high, from a thick aromatic root, not prickly, widely 


spreading branches, heart-ovate leafiets doubly serrate and slicht] 
and racemed-panicled umbels. y ghtly downy, 


_-* 
ee 


* * Smaller; short stems scarcely woody at base; few umbels ; flowers 
early summer. 


DOGWOOD FAMILY. 200 


A. hispida, Vent. Brisrty Sarsaparitya. Rocky places; bristly 
stems 19°-2° high, leafy below, naked and bearing corymbed umbels 
above ; leaves twice pinnate, the leaflets oblong-ovate-and cut-toothed. 

A. nudicatlis, Linn. Common Witp S. Low ground; the aromatic, 
horizontal, slender roots running 3°-5° long, used as a substitute for offi- 
cinal Sarsaparilla; the smooth, proper stem rising only 2/-4!, bearing a 
single long-stalked leaf of 5 ovate or oval serrate leaflets on each of the 3 
divisions of the petiole, and a short peduncle with 2-7 umbels, ri 


§ 2. Ginsenc. Sterile and fertile flowers usually on separate simple- 
stemmed plants, in a single slender-stalked umbel, below it a single 
whorl of digitate leaves; styles and cells of the fruit 2 or 3. 


A. quinquefdlia, Dec. & Planch. Grnsene. Root spindle-shaped, 
warm-aromatic, 4/-9! long; stem 1° high; leaflets 6 at the end of each 
of the 3 petioles, slender-stalked, thin, obovate-oblong, pointed, serrate ; 
flowers in summer; fruit red. Rich woods N. Also cult. Medicinal. 

A. trifdlia, Dec. & Planch. Dwarr G. or Grounpyut. Low woods, 
N. ; 4-8’ high, from a deep, globular, pungent-tasted root ; leaflets 3 or 
sometimes 5 sessile on the end of each of the 3 petioles, narrow-oblong 
and obtuse ; flowers in spring; fruit orange-yellow. 


2. HEDERA, IVY. (The ancient Latin name.) Flowers late summer. 


H. Helix, Linn. True or Encuisn Ivy. Woody climber, with ever- 
green, glossy, rounded heart-shaped or kidney-shaped and 3-lobed or 3- 
angled, often variegated leaves, or in some varieties more deeply 3-7-cleft, 
yellowish-green flowers, and blackish berries ; covers shaded walls, etc., 
adhering by its rootlets, but scarcely hardy N. Eu. 


LVI. CORNACEZ, DOGWOOD FAMILY. 


Shrubs, trees, or one or two mere herbs, with simple leaves, 
small, often imperfect flowers, calyx tube in the perfect or pis- 
tillate ones coherent with the surface of the 1-2-celled ovary, 
which ig crowned with the small calyx teeth or minute cup, 
bearing the petals (valvate in the bud), and stamens of the 
same number; style and stigma single; ovule and seed solitary 
in the cells, hanging from the summit; fruit a small drupe 


or berry. Petals sometimes 0. 


«x Flowers perfect, in cymes, close clusters, or heads. 


1. CORNUS. Minute teeth of the calyx, petals, and stamens 4. Style slender; stigma ter- 
minal. Berry-like little drupe with a2-celled, 2-seeded stone. Leaves entire, opposite 
except in one species, deciduous. Bark yery bitter, tonic. Flower cluster often 
subtended by a corolla-like involucre, 

x» » Flowers polygamous or dicecious, in axillary clusters or solitary. 

9, AUCUBA. Flowers diccious, dull purple. Teeth or lobes of the calyx and petals 4, 
Stamens in the sterile flowers 4, with short filaments and oblong anthers. Fertile 
flowers with a 1-celled ovary, becoming an oblong, red berry in fruit; style short; 
stigma capitate. Leaves opposite, coriaceous and glossy, evergreen, smooth, more or 
less toothed. 
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8. NYSSA. Flowers polygamous or diecious, greenish; the sterile ones numerous, the 
fertile 2-8 in a bracted cluster, or rarely solitary. Calyx of 5 or more lobes or teeth. 
Petals small and narrow, or minute, or none. Style slender or awl-shaped, bearing a 
stigma down the whole length of one side, revolute, Ovary and stone of the drupe 
j-celled and 1-seeded. Trees with deciduous alternate leaves, either entire, angled, or 
few-toothed. 


1. CORNUS, CORNEL or DOGWOOD. (Latin: cornu, horn, from 
the hardness of the wood.) Flowers late spring and early summer. 


* Flowers greenish, in a head or close cluster surrounded by a showy, 
corolla-like, (white or rarely pinkish) 4-leaved involucre ; fruit bright 
red. 


C. Canadénsis, Linn. Dwarr Cornex, Buncuperry. Damp woods 
N.; alow herb, the stems from creeping, subterranean shoots which are 
slightly woody, bearing 4-6 ovate or oval leaves at the summit below the 
stalked. flower head; petal-like leaves of the involucre ovate; fruits 
globular, in a cluster, edible. 


C. flérida, Linn. Frowxrine Doewoop. Rocky woods; also planted 
for ornament. Tree 12°-80° high, with ovate pointed leaves, petal-like 
leaves of the whitish (or in a cult. variety red) involucre (13! long) ob- 
cordate or obovate and notched, and oval fruits in a head. 


* * Flowers yellow (earlier than the leaves), in a small umbel, sur- 
rounded by a small and dull-colored involucre of 4 scales; fruit 
bright red. 5 


C. Més, Linn. Cornetian Cuerry. A tall shrub or low tree, with 
oval, pointed (often variegated) leaves and handsome oblong fruit, the 
pulp pleasantly acid ; planted from Eu. 


* * * Flowers white in open and flat cymes, without involucre > Sruit 
small, globular, inedible, blue, white, or black. 


+ Leaves alternate. 


C. alternifolia, Linn.f. Shrub or tree, 8°-25° high, with streaked 
branches, ovate or oblong taper-pointed leaves acute at base and only 
minutely pubescent beneath, crowded at the end of the branches ; cymes 


large and flat ; fruit bright blue on reddish stalks. Hillsides and banks 
of streams. \ 5 
+ + Leaves all opposite. 


++ Branches of the previous year red or purple, at least in spring (rarely 
yellow in C. stolonifera). 


= Leaves with lower surface more or less soft-pubescent (rarely smoothish 
in C. Baileyt). 


C. sericea, Linn. Krinnixinic (the dry bark smoked by the Indians 


W.). In wet places N, and §.; has dull-red branches, the shoots, cymes 
and lower face of the narrow-ovate or oblong pointed leaves silky-downy 
fruit bluish ; stone irregular and furrowed, generally broader than long. 
C. Baileyi, Coult. & Evans. An erect shrub, with purple-red branches : 
leaves lanceolate to ovate, acute; flowers white, in small cymes often 
sarge sae and followed by pearly-white berries ; stone much 
compressed and prominently furrowed on the edg 
Along the Great Lakes and hiv W. Se cette 


= = Leaves smooth (although often whitish) below, or the pubescence, if 
any, appressed. 
C. stolonffera, Michx. Wuitp Rep Osirr. Shrub 3°-6° hich. i 
t ., c 5 - n wet 
places N., spreading by prostrate or subterranean running Aran smooth, 


aie Fo 


with ovate, abruptly pointed leaves, small cymes, and lead-colored fruit ; 
stone scarcely compressed, longer than broad. y 

C. sanguinea, Linn. Evropran Rep Oster. Erect, with ovate 
(sometimes variegated) leaves rather downy beneath, and black or dark 
purple fruit; planted from Eu. 
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++ ++ Branches brownish, gray, or green-streaked. 
= Leaves loosely pubescent below. 


C. asperifdlia, Michx. Shrub 3°-5° high, with branches and small 
oblong or ovate leaves pubescent, upper face of the latter rough, the 
lower downy ; cymes small and flat; fruit bluish. Dry soil, Lake Erie 
W. and 8. 

C. circinata, L’Her. Shrub 3°-10° high, with warty-dotted branches ; 
rather large round-oval and short-pointed leaves downy beneath ; small 
flat cymes, and light-blue fruit. Wooded hillsides, Va. and Mo., N. 


= = Leaves scarcely pubescent below. 


C. stricta, Lam. Shrub 8°-15° high, with ovate or lance-ovate taper- 
pointed leaves, smooth and green both sides; loose flat cymes, and pale 
blue fruit. Wet grounds S. 

C. paniculata, L’Her. Shrub 3°-8° high, much branched, smooth, 
with ash-colored bark, lance-ovate pointed leaves, acute at base and 
whitish beneath, and proportionally large and numerous convex cymes, 
often panicled ; fruit white. Roadsides and copses, N. 


2. AUCUBA. (Japanese name of the species cultivated as a house- 
plant. ) 


A. Japénica, Thunb. Shrub, with large ovate-oblong leaves bright 
green and usually marbled with yellow; the flowers inconspicuous, but 
the red berries (when formed) handsome. 


3. NYSSA, TUPELO, PEPPERIDGE, SOUR GUM TREE. (Greek 
name of a nymph, the trees growing in wet places.) FJowers spring. 


% Sterile flowers in loose clusters ; frutt blue, not edible. 


N. sylvatica, Marsh. Common Turrero, Sour Gum, PEPPERIDGE. 
In swamps or rich woods, N. and §. ; tree 30°-50° high, with horizontal 
branches and Beech-like spray ; ovate or obovate leaves entire and smooth 
or glossy when old; fertile flowers 3-8 on the slender peduncle; dark- 
blue oval fruit }/ long, and ovoid scarcely ridged stone ; wood tough ; 
leaves changing to bright crimson in autumn. 

N. bifldra, Walt. Warer Turero. In pine-barren swamps, N. J., 
S.; smaller leaves than in the preceding (1'-2’ long) and varying from 
lance-oblong to roundish; short peduncles, the fertile 1-2-flowered ; 
smaller oval fruit and a flattened ridged stone. 

WN. unifldra, Wang. Lares Turero, Witp Oxive. In water, from 
Va. and Iill., S.; large tree, with leaves ovate or oblong, acute, often 
with a few sharp teeth, 4/-6’ long, on slender petioles, downy beneath ; 
fertile peduncles long and 1-flowered ; fruit oblong, about 1’ long ; stone 
flattened, with very sharp ridges; wood soft; roots very spongy, used 
for corks. 


* * Sterile flowers in a head; oblong fruit red and edible. 

NW. Ogéche, Marsh. Ocrrcuer Lime or Witp Lime, so called from 
the acid fruit (1’ or more long) ; in swamps far S.; a small tree, with 
oblong or obovate leaves (3/-5’ long) downy beneath ; fertile flowers soli- 
tary on very short peduncles. 
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II. MonopETALovus DIVISION. 


7 
7 


Includes the families which have both calyx and corolla, 
and the latter in one piece; that is, the petals united more 
or less into one body. Yet in some plants, especially the 
composite, the calyx is so much reduced or modified as to 
appear to be wanting; and in a few others, as some of the 
Ericacee, the petals are separate. 


LVIL CAPRIFOLIACEZ, HONEYSUCKLE FAMILY. 


Shrubs, or rarely herbs, with calyx adherent to the 2-5- 
celled ovary (the teeth or limb above it sometimes nearly 
obsolete or obscure), stamens as many as the lobes of the 
corolla (or in Adoxa twice as many, and in Linnea one fewer) 
and borne on its tube, and opposite leaves without stipules. 
In some species of Viburnum there are little appendages 
on the base of the petiole imitating stipules. Fruit a drupe 
or berry, or sometimes a pod. Seeds with a small embryo in 
fleshy albumen. 


* Corolla shallow, wheel-shaped or urn-shaped ; stigmas 8-5 (sometimes 1 in Vibur- 
num). Fruit a dryish or fleshy drupe. 


+ Herbs ; flowers capitate. 


1, ADOXA. Low, with a single pair of ternate, cauline leaves, A pair of separate or 


united stamens with 1-celled anthers in each sinus of the 4-6-cleft, greenish or yellow-- 
ish, small corolla; Fruit dry, with 8-5 nutlets. 


+ + Shrubs or some low trees, with small flowers in broad cymes, and berry-like fruit, 


containing 1-8 seeds or rather seed-like stones. Calyx-teeth on the ovary very 
short or obscure; stamens 5, 


2. VIBURNUM. Leaves simple. Fruit containing a single flat or flattish stone. 
8. SAMBUCUS, Leaves pinnate, and the oblong or lanceolate leaflets serrate. Fruit con- 
taining 3 seeds or rather small, seed-like stones. 


* * Corolla longer or tubular, frequently irregular, sometimes 2-lipped ; stigma 1. 


+ Perennial herbs, with prominent awl shaped or linear lobes to the calyx, and axil- 
lary flowers. 


4, LINNASA. A pair of flowers nodding on the summit of a slender, scape-like peduncie. 
Corolla narrow, bell-shaped, with 5 almost equal, rounded lobes. Stamens 4, two of 
them shorter. Ovary and small pod 38-celled, but perfecting a seed in only one cell. 
Creeping evergreen herb. 

5. TRIOSTEUM. Flowers sessile in the axils of the leaves, single or in a cluster. Corolla 
oblong-tubular, with 5 short, almost equal lobes, scarcely longer than the leaf-like lobes 
of the calyx. Stamens 5, equal. Fruit fleshy, orange or red, crowned with the per 
sistent calyx-lobes, containing 8 bony seeds or rather nutlets. Erect and coarse, leafy 
herbs; their leaves narrowed at base, but united around the simple stem. ; 
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+ + Shrubby, with cymose or axillary flowers, : - 


++ Teeth of the calyx very short on the 2-4-celled ovary ; fruit a berry ; leaves simple, 

entire or rarely wavy or lobed on some vigorous youny shoots, 

6. SYMPHORICARPUS. Flowers small, in close clusters or interrupted spikes. Corolla 
bell-shaped, with 4 or 5 equal roundish lobes and as many short stamens in the 
throat. Ovary 4celled, but the berry only 2-seeded, two cells being empty, Low 
upright shrubs, with oval, short-petioled leaves. 

J. LONICERA. Corolla tubular, funnel-form, or oblong, more or less irregular, being 
gibbous or bulging on one side at base, and the 5 lobes not all alike, but in one species 
nearly so. Stamens 5, Ovary 2-3-celled, becoming a several-seeded berry. Twining 
or upright shrubs. { 

++ ++ Teeth or lobes of the calyx slender, on the summit of the slender or taper-pointed 

ovary which becomes a many-seeded, 2-valved pod ; leaves simple, serrate. 

8 DIERVILLA. Corolla funnel-form, almost regular, 5-lobed. Stamens 5. Ovary narrow, 
sometimes linear and stalk-like. Low upright shrubs, with flowers in terminal or 
axillary loose clusters or cymes. 


PeADOX A. (Greek: obscure). 2 
A. Moschatéllina, Linn. Radical leaves 1-3-ternate, the stem leaves 


cleft or parted ; leaflets obovate ; head of flowers on a slender peduncle. 
Wis., W.and N. 


2. VIBURNUM, ARROWWOOD. (Ancient name, of uncertain 
meaning.) Flowers white, or nearly so, in spring or early summer. 


x Flowers all alike, small, and perfect. 


a Leaves not lobed nor coarsely toothed, smooth or with some scurf ; frutt 
black or with a bluish bloom. 


++ Leaves glossy, finely and evenly serrate with very sharp teeth. 


V. Lentago, Linn. Sweet V., SnHerpperry. Tree 109-30° high, 
common in moist grounds, chiefly N.; leaves ovate, conspicuously pointed, 
on long-margined petioles; cyme broad, sessile ; fruit oval, 4’ or more 
long, sweet, edible. 

V. prunifdlium, Linn. Brack Haw. Hardly so tall as the preced- 
ing, with smaller and oval mostly blunt leaves. Dry soil, from Conn. 
to Kans. and S. 

a+ ++ Leaves thick and rugose, dull, finely serrate. 
VY. Lantana, Linn. Wayrarine Tree. Tall shrub, with short ovate- 


cordate leaves, the lower surface and petioles and cymes scurfy-pubes- 
cent; fruit red, becoming black. Eu. Cult. here under the name of 


V. RUGOSUM. 
w+ s+ ++ Leaves entire or with a few wavy or crenate small teeth, thickish. 


= Cyme more or less peduncled. 
|| Leaf edges ciliate. 


V. Tinus, Linn. Lavrestixus. Cult. from S. Eu., with evergreen 
smooth entire leaves ; not hardy N.; a common house plant, winter-flower- 
ing, or planted out in summer ; leaves oblong; fruit dark purple. 

| || Leaf edges not ciliate. 


V. cassinoides, Linn. Wirne-rop. Leaves thickish and dull, 
ovate-oblong, the point bluntish, obscurely veiny and often irregularly 
erenate-denticulate; peduncle short and leafy; shoots scurfy. Wet 


grounds, N. 
GRAY’s F. F. & G. BoT. —14 
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V. nidum, Linn. Much like the last, but leaves more veiny and 
shining above, less scurfy, the peduncle generally as long as the cyme; 
flowers later. N.J., 8. 
= = Cyme sessile, small. 


V. obovatum, Walt. In swamps, Va. and S., growing 8° high ; leaves 
small, obovate, or spatulate, obtuse, entire or denticulate and thickish. 


+ + Leaves coarsely toothed, strongly feather-veined; the veins promi- 
nently marked, straight and simple, or nearly so; fruit small; cyme 
peduncled. — .. Heaves slender-petioled ; stone suicate. 

V. dentatum, Linn. Arrowwoop (the stems having been used by 
the Indians to make arrows). Common in wet soil ; 5°-10° high ; smooth, 
with ash-colored bark, pale and broadly ovate, evenly sharp-toothed 
leaves on slender petioles, and bright blue fruit. 

V. mélle, Michx. Soft-downy, with less sharply toothed oval or 
obovate leaves, and blue oily fruit. N. Eng. to Tex. 


++ ++ Leaves nearly sessile; stone flat. 


V. pubéscens, Pursh. A low and straggling shrub, with ovate or 
oblong and acute or taper-pointed leaves, having rather few coarse 
teeth, their lower surface and the very short petioles soft-downy ; fruit 
dark purple. Canada to Ga. and W. 


+ + + Leaves both coarsely toothed and somewhat 3-lobed, roundish, 3- 
5-ribbed from the base and veiny ; cymes slender-peduncled, small. 


V. acerifolium, Linn. Mapre-teavep A. or Dockmackis. Shrub 
3°-6° high, in rocky woods, with 3-ribbed and 8-lobed leaves soft-downy 
beneath, their pointed lobes diverging ; stamens slender ; fruit black. 

V. pauciflorum, Pylaie. Almost smooth leaves 5-ribbed at base and 
3-lobed at summit; cyme few-flowered ; stamens shorter than corolla; 
fruit sour, red. Cold woods, far N. 


* * Flowers round the margin of the cyme neutral (without stamens 
or pistils) and very much larger than the fertile ones, Hudrangea-like 
and showy (in cultivation, all becoming neutral) ; petioles bearing evi- 
dent appendages which invitate stipules. 


a Leaves 3-lobed. 


V. Opulus, Linn. Cranserry Tree. Tall and nearly smooth shrub, 
with gray bark, scaly buds, 3-5-ribbed leaves, the lobes pointed and com- 
monly few-toothed ; cymes peduncled. The wild form in low grounds N. 
and E.; the juicy acid fruit bright red, used as a substitute for cran- 
berries (whence the name of Hicu Bus Cranperry). The cultivated 
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form from Eu., planted for ornament, under the name of GurLpDER-ROSE — 


or SNOWBALL TRreB, has all the flowers changed into enlarged corollas. 


a+ + Leaves not lobed. 


7 


V. lantanoides, Michx. HossiesusH (popular name from the 
straggling or reclining branches taking root at the end, and forming 
loops). Cold moist woods N., with naked buds ;- large round-ovate leaves, 
heart-shaped at base and abruptly pointed at the apex, closely serrate, 
and pinnately many-veined ; the veins and netted veinlets prominent under- 
neath and covered, like the stalks and branchlets, with rusty scurf ; cymes 
showy, very broad, sessile ; fruit not edible, coral-red turning crimson. 

V. tomentésum, Thunb. (V. pricAtum). Jaranesp SNowBALL. Shrub 
of medium size, with broad-ovate or obovate, plicate, shallow-toothed 
leaves ; axillary dense heads of sterile flowers whiter and more delicate 
than those of the Common Snowball. China and Japan. 


we Px 
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3. SAMBUCUS, ELDER. (From Greek name of an ancient musical 
instrument, supposed to have been made of Elder stalks.) 
x Flowers in a flattish cyme. 


S. Canadénsis, Linn. Common Exper. Stems woody only towards 
the base, 5°-6° high, with white pith ; 7-11 oblong smooth or smoothish 
leaflets, the lowermost often 3-parted ; flowers scentless, in early summer ; 
fruit-small, black-purple. Rich soils. 

§. nigra, Linn. Evropran E. Taller and more woody (where hardy), 
the leaflets usually 5, oblong-oval or ovate-lanceolate ; flowers larger, ~ 
faintly sweet scented ; fruit black. Cult. from Eu., chiefly in the form of 
golden-leaved, variegated, and cut-leaved varieties. 


* * Flowers in a pyramidal panicle or thyrse. 
S. racemdsa, Linn. Rep E. Rocky woods chiefly N., with woody 


_ stems and warty bark; yellow-brown pith ; few lanceolate leaflets downy 
- underneath ; berries bright red. Blooms in early spring. 


4, LINN ZA, TWIN FLOWER. (Linneus.) 2 


I. borealis, Gronov. Stems creeping, bearing round-oval and sparingly 
crenate, somewhat. hairy, small leaves, and in early summer the sweet- 
scented pretty flowers; corolla purple and whitish, hairy inside. Mossy 
woods and cold bogs N. 


5. TRIOSTEUM, FEVERWORT, HORSE GENTIAN. (Greek for 
three bones, from the 3 bony seeds or stones.) The root has been used in 
medicine, and the seeds for coffee. In rich soil ; flowering early summer. 


T. perfoliatum, Linn. Softly hairy, 2°-4° high, with oval leaves 
abruptly narrowed at base, and brownish purple flowers in clusters; the 
common species. 

T. angustifolium, Linn. Smaller and bristly-hairy, with narrower 
lanceolate leaves more tapering at base, and greenish or cream-colored 
flowers, mostly solitary. Va. to Ill., S. and W. 


6. SYMPHORICARPOS. (Greek: crowded fruits.) Wild on rocky 
banks, and cult. for the ornamental, insipid berries. Flowers white or 
slightly rose-color, produced all summer. 


S. racemdsus, Michx. Snowserry. Clusters of flowers in inter- 
rupted leafy spikes (rather than racemes) terminating the branches ; 
corolla bearded within; style (as in the next) glabrous; berries snow- 
white in autumn. N. Eng., S.and W. Common in gardens. 

S. occidentalis, Hook. Wotrsurry. Flowers in dense terminal 
and axillary spikes; corolla larger than in the last, much bearded within ; 
berries white. Mich., W. 

S. vulgaris, Michx. Corat Berry, Inp1an Curranr. Short clus- 
ters of flowers in the axils of most of the leaves; corolla slightly bearded, 
but style prominently so; berries small, dark-red. N. Y., W. and 8. 


7h LONICERA, HONEYSUCKLE, WOODBINE. (Named for an old 


German herbalist, Lonitzer, latinized Lonicerus. ) 

§1. Fry Honnysuckyes, upright or straggling bushes, never twining, 
with leaves all distinct to the base, and a pair of flowers on the summit 
of an axillary peduncle, the 2 berries sometimes united into 1. 

« Four large leafy bracts surrounding 2 cylindrical (}' long) yellowish 

flowers. 
L. involucrata, Banks.” Wild from Lake Superior to Cal., and spar- 
ingiy planted; shrub 2°-5° high, downy when young, with ovate or 
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oblong leaves, 3/-5! long, on short petioles, clammy flowers, and berries 
quite separate. 


a « The 2 or 4 bracts under the ovaries small or minute, sometimes 
caducous. 


+ Flowers appearing before the leaves. 


L. fragrantissima, Lindl. Branches smooth ; flowers white or tinted, 
sessile at the nodes, strongly 2-lipped, very fragrant; leaves thickish and — 
veiny, short-obovate, with cusp at tip, smooth, China. Foliage ever- 
green in favorable localities. 

L. Standishii, Hook. Much like the last, but branches retrorsely hairy, 
and leaves ovate-lanceolate and ciliate and more deciduous. China. 


«+ + Flowers appearing with or after the leaves. 
++ Flowers nearly sessile. 


I. ceertilea, Linn. Leaves oval, downy when young; corolla 5-lobed, . 
yellowish ; bracts awl-like, longer than the united ovaries ; double berry 
blue. Cold woods and bogs N. ; also cult. . 


++ ++ Flowers conspicuously peduncled. 


L. Tatérica, Linn, Tarrartan H. Strong growing tall shrub, now 
commonly planted from Asia; leaves cordate-oval, obtuse or acute, with 
chaste whitish or bluish-red flowers in profusion, followed by united red 
berries. 

L. ciliata, Muhl. Stragegling, 3°-5° high; oval or oblong and partly 
heart-shaped leaves, thin and downy beneath when young, and ciliate 
on the edge; honey-yellow corolla (3/ long), with short, nearly equal 
lobes and very unequal-sided base; berries red, separate ; flowers early 
spring. N. 

L. oblongifdlia, Muhl. Upright, 2°-5° high; leaves oblong ; pedun- 
cles long and slender; corolla deeply 2-lipped (4! long) in early summer ; 
bracts minute or deciduous; berries united, red or purple. Swamps, N. 


§ 2. True Honeysucnies, with twining stems (in one wild species 
only slightly so). 


* Corolla with very long tube and 5 short, almost regular lobes. 


L. sempérvirens, Ait. Trumper H. Wild from N. Y., S., and 
commonly cult. Leaves evergreen (as the name denotes) only at the S., 
thickish, pale beneath, the lower oblong, the uppermost pairs united 
round the stem; flowers scentless, in spiked whorls 2’ long, scarlet with 
yellow inside (also a yellow variety), produced all summer; berries red. 


* * Corolla strongly 2-lipped; lower lip narrow, upper one broad and 
4-lobed. 


+ The 1 to 4 uppermost pairs of leaves united round the stem in the form 
of an oval or rounded disk or shallow cup, the flowers sessile in their 
axils, or partly in leafless spiked whorls beyond (Lessons, Fig. 163); 
berries red or orange. 


++ Corolla long (1' or more), glabrous within. 


L. grata, Ait. American Wooppinn. Leaves smooth, glaucous 
beneath, obovate, the 2 or 38 upper pairs united ; flowers white, with a 
pink or purple slender tube, fading to yellowish, fragrant, the corolla not 
gibbous at the base, whorled in the upper axils. N.J.to Mich., S. and W.: 
also cult. : : 

L. Caprifolium, Linn. Leaves obovate, obtuse or slightly acute, very 
glaucous, uppermost 2 or 3 pairs connate; flowers yellow with a bluish 
very slender, not gibbous tube, in capitate whorls, Cult. from Eu.; flowers 
only in early summer. : 
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++ ++ Corolla mostly shorter, hairy within. 
= Foliage conspicuously glaucous. 


L. Sullivantii, Gray. Leaves large, smooth, and oval or ovate-oblong, 
sessile, and most of those on the flowering stems connate (the uppermost 
forming a saucer-like disk), very glaucous; flowers pale yellow, very 
slightly gibbous below, in a somewhat loose cluster; filaments nearly 
glabrous. Ohio, W. and §.; also cult., as L. rrAva and L. Canapeénsis. 

L. glatca, Hill. Leaves oblong, less glaucous than the last and 
sometimes puberulent beneath, the 1-4 upper pairs connate ; flowers- 
smaller than the last (4/ or less long), purplish or greenish, in a small 
compact cluster, more gibbous below; filaments hairy. N. Eng. W. 


= = Foliage green or very nearly so, hairy. 


L. hirsttta, Eaton. Harry H. Leaves large and broad-oval, dull and 
yeiny, downy and somewhat whitened below, about 2 of the upper 
pairs connate ; flowers in loose whorls, orange-yellow and clammy pubes- 
cent; the tube slightly gibbous. Woods, Me., W. 


+ «+ Leaves all separate and short-stalked. 


L. Periclymenum, Linn.’ (L. Béxeica.) Leaves ovate, obtuse, atten- 
uated at the base, sometimes downy, giaucous beneath ; flowers red out- 
side and buff within, ringent, disposed in terminal heads. Eu. Some 
varieties bloom throughout the summer. 

L. Jap6nica, Thunb. (L. conrusa ; also L, practiYpopa, L. FLEXUOSA, 
and L. HaxurAna of gardens.) Japanese H. Long-trailing or climbing 
vine with variable foliage ; leaves (sometimes variegated) generally ovate 
and blunt, but sometimes acute, thin (but nearly evergreen in favorable 
localities), and more or less hairy, at least when young, never glaucous ; 
slender stems hairy ; flowers long (2/), hairy, white or reddish outside, 
fading to yellow, fragrant at nightfall. Common ; from Japan and China. 


8. DIERVILLA, BUSH HONEYSUCKLE, WEIGELA. (Named for 
Dr. Dierville, who took the common species from Canada to France.) 


* Corolla pale or honey-yellow, and slender funnel-form, not showy ; pod 
oblong. 


D. trifida, Moench. Common N.; 1°-4° high, with oblong-ovate, 
taper-pointed leaves on distinct petioles, mostly 3-flowered peduncles, 
and slender, pointed pods; flowers all summer. Banks. 

D. sessilifdlia, Buckley. Along the Alleghanies S.; has lance-ovate, 
sessile leaves, many-flowered peduncles, and short-pointed pods. 


* x Corolla showy, mostly rose-colored, funnel-form, with an abruptly 
narrowed base; very slender, stalk-like ovary and linear pod. Species 
much confused, but the following are the sources of the garden Wu1GELAS. 
From Japan and China. 


D. flérida, Sieb. & Zucc. Known under many names, as WEIGELA and 
DieRvILLA RosHA, D. amApiuis, W. ALBA, W. IsaLina, ete. Calyx teeth 
lanceolate; corolla rose-color; seeds wingless and triangular; leaves 
ovate-lanceolate, serrate ; 5°-8°. Common in cult. 

D. Japénica, DC. (D. portEnsis.) Usually lower; calyx teeth 
linear ; corolla rose-color, the tube broadly funnel-shaped 3 seeds (as in the 
two next) winged; plant more or less hairy, the under side of the young 
leaves especially so; flowers numerous, nearly or quite sessile. 

D. grandiflora, Sieb. & Zucc. Larger, 5°-10° or sometimes even more, 
with linear calyx teeth ; plant glabrous or very nearly so, the leaves much 
larger than in the last; the creamy (becoming rose) flowers on com- 
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monly distinct, more or less elongated peduncles; corolla tube broadly 
funnel-shaped. 

D. floribinda, Sieb. & Zucc. (D. versfcoror and D. MULTIFLORA). 
Calyx teeth linear ; corolla tube narrowly funnel-shaped ; flowers brown- 
ish or at first greenish, becoming purplish ; leaves villous ; ovary and calyx 
hairy. 


LVIII, RUBIACEZ, MADDER FAMILY. 


Like the preceding family, but with stipules between the 
opposite (or sometimes ternately whorled) entire leaves, or 
else (as in Galium) the leaves whorled without stipules. 
Fruit a capsule or berry. An immense family in the tropics, 
and here represented by several wild and a few commonly 
cultivated species. The CrycHona or Peruvian Bark trees 
belong here; also Corres, of which the best known species is 
Corrma ARAsica, a shrub or small tree, sometimes cult. in 
conservatories, with smooth and glossy oblong leaves, bearing 
fragrant white flowers in their axils, followed by the red 
berries, containing the pair of seeds. 


* Leaves opposite, with stipules ; ovules numerous in each cell. 
+ Low herbs. 


1. HOUSTONIA. Corolla salver-form or funnel-form, the 4 lobes valvate in the bud. 
Stamens 4. Style1; stigmas 2. Pod short, 2-celled, the upper part rising more or 
less free from the 4-lobed calyx, opening across the top, and ripening rather few 
(4-20 in each cell) saucer-shaped or thimble-shaped pitted seeds. Stipules short and 
entire, sometimes a mere margin connecting the bases of the opposite leaves. Flowers 
more or less dimorphous. 

2, OLDENLANDIA. Like Houstonia, but corolla mosily wheel-shaped, and the seeds 
angular and very numerous. 

+ + Shrubs or trees. 


8. PINCKNEYA. Flowers in a terminal compound cyme. Calyx with 5 lobes, 4 of 
them small and lanceolate, the fifth often transformed into a large bright rose- 
colored leaf. Corolla hairy, with a slender tube and 5 oblong-linear recurving lobes. 
Stamens 5, protruding. Fruit a globular 2-celled pod, filled with very many thin- 
winged seeds. 

4. GARDENIA. Flowers solitary at the end of the branches or nearly so, large, very , 
fragrant. Calyx with 5 or more somewhat leaf-like lobes. Corolla funnel-shaped or 
salver-shaped, with 5 or more spreading lobes conyolute in the bud, and as many 
linear anthers sessile in its throat. Style 1; stigma of 2 thick lobes. Fruit fleshy, 
surmounted by the calyx lobes, ribbed down the sides, many-seeded. 

5. BOUVARDIA. Flowers in clusters at the end of the branches. Calyx with 4 slender 
lobes. Corolla with a long and slender or somewhat trumpet-shaped tube, and 4 
short, spreading lobes, valvate in the bud. Anthers 4, almost sessile in the throat. 
Style 1; stigma of 2 flat lips. Pod small, globular, 2-celled. Seeds wing-margined. 


« » Leaves opposite or in 8's or 48, with stipules ; ovule solitary in each cell. 


+ Low herbs or creepers, with narrow funnel form or salver-form corolla, its lobes 
(valvate in the bud) and the stamens 4. 


6. DIODIA. Flowers 1-8, sessile in the axils of the narrow leaves. Stipules sheathing, 


dry, fringed with long bristles. Ovary 2- (rarely 8-), celled, in fruit splitting into 2 
hard and dry closed nutlets. Calyx teeth 2-5, often unequal. 
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- SPERMACOCE. Flowers sessile, in axillary whorls or clusters. Fruit small and dry, 
2-celled, one or both of the carpels opening (1 carpel, in falling, usually carrying the 
partition with it, leaving the other open), Calyx teeth 4, 

8, MITCHELLA. Flowers in pairs at the end of branches, the two ovaries united into 
one, which in fruit forms a 2-eyed scarlet berry. Corolla densely white-bearded 
inside, white or purplish-tinged outside, Style 1; stigmas 4, slender. Seeds, or 
rather little stones, 4 to each of the two flowers. Stipules small, not fringed. 

+ + Shrubs or small trees ; lobes of the corolla overlapping in the bud. 

. CEPHALANTHUS. Flowers many and small, crowded in a close, round head, raised 
onapedunele. Calyx 4-toothed. Corolla tubular with 4 very short lobes. Stamens 
4, Style long and much protruded, tipped with a capitate stigma. Fruit small, dry 
and hard, inversely pyramidal, at length splitting into 2 or 4 closed, 1-seeded por- 


i] 


tions. x x Leaves whorled, without stipules ; ovules solitary. 


10. GALIUM. Flowers small or minute, mostly in clusters, with a wheel-shaped, 4-parted 
(or sometimes 3-parted) corolla, and as many short stamens. Ovary 2-celled, form- 
ing a small and twin, fleshy or berry-like, or else dry and sometimes bur-like, 
2-seeded fruit. Styles 2. Calyx above the ovary obsolete. Slender herbs, with 
square stems, their angles and the edges of the leaves often rough or almost prickly. 


1. HOUSTONIA. (Dr. Wm. Houston, an English physician, who 
botanized on the coast of Mexico, where he died early.) 


* Delicate little plants, with 1-flowered peduncles, flowering from early 
spring to summer ; corolla salver-form ; pod somewhat 2-lobed, tts upper 
half free ; seeds with a deep hole occupying the face. 


H. ceertlea, Linn. Common H. or Birunrs. Moist banks and grassy 
places; 3/-5! high, smooth and slender, erect, with oblong or spatulate 
leaves only 3” or 4// long, very slender peduncle, and light blue, purplish, 
or almost white and yellowish-eyed corolla, its tube much longer than 
the lobes. @) 

H. minima, Beck. Roughish, 1/-4! high, at length much branched 
and spreading ; leaves ovate, spatulate, or the upper linear ; earlier pedun- 
cles slender, the rest short, and tube of the purplish corolla not longer 
than its lobes and those of the calyx. Dry hills from Mo.,8.W. @ @ 

H. rotundifdlia, Michx. Prostrate and creeping leafy stems ; pedun- 
cles shorter than the roundish leaves and recurved in fruit; corolla 
white. Sandy soil from N. Car.,S. 2 


x * Erect leafy-stemmed, 5!-20! high, with flowers in terminal clusters or 
cymes, in summer ; corolla funnel-form ; seeds rather saucer-shaped. 2 


H. purpurea, Linn. Wooded or rocky banks, commoner W.; smooth 
or slightly downy, with ovate or lanceolate 3-5-ribbed leaves ; pale-purple 
flowers, and upper half of globular pod free from the calyx. Variable. 

Var. ciliolata, Gray. 3/ high, with thick small stem leaves, and oval 
or oblong ciliate radical leaves. W. 

Var. longifdlia, Gray. The common one N. ; slender or low, with 1- 
ribbed leaves, those of the stem varying from lance-oblong to linear. 

H. angustifolia, Michx. Stems tufted erect ; narrow-linear and acute 
1-ribbed leaves ; crowded short-pediceled flowers with lobes of the white 
corolla densely bearded inside, and only the top of the obovate pod rising 
above the calyx. Dry banks from IIL, S. and W. 


2. OLDENLANDIA. (H. B. Oldeniand was a German botanist who 
died at the Cape of Good Hope.) 


O. Béscii, Chapm. 3/ or 4! high, diffuse, glabrous ; leaves linear ; 
flowers few or solitary ; calyx teeth broadly subulate, mostly shorter than 
the capsule. S.Car.,S.and W. 2 
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O. glomerata, Michx. Taller, erect, or becoming diffuse, somewhat 
pubescent; leaves ovate or oblong; flowers generally in clusters; calyx 
lobes ovate or oblong and leafy, longer than the capsule. N. Y., S. and 


Ww. @ 


3. PINCKNEYA, GEORGIA BARK or FEVER TREE. (Named 
for Chas. C. Pinckney.) 


P. ptbens, Michx. The only species; a rather downy small tree or 
shrub, in wet pine barrens, S. Car. to Ga., with large oval leaves, slender 
stipules, and purplish flowers of little beauty, but the great calyx leaf 
commonly produced is striking. 


4. GARDENIA, CAPE JESSAMINE. (Named for Dr. Garden of 
8. Car., who corresponded with Linneus.) ; 


G. jasminoides, Ellis. (G. rL6r1pa). A house plant from China and 
Japan; 2°-4° high ; leaves smooth and bright-green, oblong acute at both 
ends; large and showy, very fragrant flowers ; the white corolla 5-9-lobed, 
or full double ; berry large, oblong, orange-colored, 5-6-angled and taper- 
ing at the base. 


5. BOUVARDIA. (Dr. Chas. Bouvard, director of the Paris Garden 
of Plants over a century ago.) Favorite conservatory plants of several 
species, the following from Mexico, best known: 


B. triphylla, Salisb. Shrubby or half-shrubby, blossoming through the 
winter, and in grounds in summer; with leaves ovate or oblong-ovate, 
smoothish, in 3’s or the upper in pairs; corolla scarlet, minutely downy 
outside, nearly 1! long. 

8. leidntha, Benth. Winter-blooming, has more downy leaves and 
smooth, deep-scarlet corolla. 


6. DIODIA, BUTTONWEED. (Greek: a thoroughfare, being humble 
weeds, often growing by the wayside.) Flowers white or whitish. 


D. Virginiana, Linn. Stems spreading, 19-2° lonz; leaves broadly 
lanceolate, sessile; corolla salver-shaped, 3! long; style 2-parted; fruit 
oblong, crowned with 2 calyx teeth. N.J., S. 

D. téres, Walt. Sandy fields from N. J. and Ill, S.; with slender 
stems 3/-9/ long; linear and rigid leaves; small corolla rather shorter 
than the long bristles of the stipules, undivided style, and obovate little 
fruit crowned with the 4 short calyx teeth. @ 


7. SPERMACOCE. (Greek, referring to the potnted carpels.) Sev- . 


eral species far S. 


S. glabra, Michx. Glabrous; stems spreading a foot or two; leaves 


oblong-lanceolate ; heads of small whitish flowers many-flowered and 
axillary, Ohio, $. and W. 2, 


8. MITCHELLA, PARTRIDGE BERRY, SQUAWBERRY. (Nained 
for Dr. J. Mitchell, an early botanist of Wa‘) ee) 


M. répens, Linn. A little herb, creeping over the ground, with the 
small, evergreen leaves round-ovate, very smooth and glossy, bright 
green, sometimes with whitish lines, short-petioled ; flowers pretty and 


“a alae ; fruit scarlet, remaining over winter, edible. Woods, N. 
and S. 


‘ 
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9. CEPHALANTHUS, BUTTONBUSH. (Greek: head and flower.) 
Flowers summer and autumn. (Lessons, Fig. 205.) 


C. occidentalis, Linn. A tall shrub, common along the borders of 
ponds and streams, with lance-oblong or ovate-pointed leaves on peti- 
oles, either in pairs or 3’s, and with short stipules between them; the 
head of white flowers about 1’ in diameter. 


10. GALIUM, BEDSTRAW, CLEAVERS or CLIVERS. (Greek: 
milk, which some species in Eu. were used to curdle.) There are’ 
other species in our region, some introduced from Eu. (Lessons, 


Fig. 188.) x Fruit dry when ripe, small. 

+ Fruit smooth; leaves with strong midrib but no side vibs or nerves, in 
4’s, 5's, or 6's ; flowers white, loosely clustered at the end of spreading 
branches. 2 


G. aspréllum, Michx. Low thickets ; 3°-5° high; the backwardly 
prickly-roughened angles of the stem and edges and midrib of the lance- 
oblong pointed leaves adhering to contiguous plants; leaves in whorls of 
6 on the stem and of 4 or 5 on the branchlets ; flowers numerous. 

G. trifidum, Linn. Swamps and low grounds; 6/-2° high ; roughish 
or sometimes nearly smooth; leaves varying from linear to oblong, 4-6 
in the whorls; flowers rather few, their parts often 3. 


+ = Fruit smooth or slightly bristly ; leaves 3-nerved ; flowers white in a 
narrow and long terminal panicle. 2 


G. boreale, Linn. 1°-2° high; smooth, erect, with lance-linear leaves 
in 4’s. Rocky banks of streams N. 


— «+ + Fruit a litile bur, being covered with hooked prickles. 
w+ Leaves mostly 6 or 8 in a whorl, with midrib and no side nerves ; 
flowers whitish or greenish ; stems reclining or prostrate, bristly-rough 
backwards on the angles. 


G. Aparine, Linn. Creavers or Goosr Grass. Leaves in 8’s, 
lanceolate, rough-edged, 1/-2’ long; peduncles axillary, 1-2-flowered ; 
fruit large. Low grounds. 

G. triflorum, Michx. Leaves mostly in 6's, lance-oblong, bristle- 
pointed ; peduncles terminating the branches, 3-flowered. Sweet-scented 


in drying. Woodlands, especially N. al 


w+ ++ Leaves all in fours, more or less 3-nerved ; flowers not white ; stens 
ascending, about 1° high, rather simple, not prickly-roughened. 2f 


G. pildsum, Ait. Leaves oval, dotted, downy, 1’ long ; flowers brown- 
purple or cream-colored, all pediceled, the peduncle 2-3-times forked. 
Commonest S,in dry thickets. Var. puncticuld3um is a smooth form S. 

G. circeezans, Michx. Wriip Liquorice, the root being sweetish ; 
leaves oval or oblong, obtuse, ciliate ; peduncles once forked, their long 
branches bearing short-pediceled dull or brownish flowers along the sides, 
the fruit retflexed. Common. . 

G. lanceolatum, Torr. Like the preceding, but with lanceolate or 


lance-ovate tapering leaves, 2/ long. N. 
« x Fruit a black berry; the parts of the white flower only 4. Only in 
Southern States, in dry, sandy soil. 2 


G. hispidulum, Michx. Stems spreading 1°-2° long; leaves in 4’s, 
3! or less in Jength, lance-ovate ; peduncle 1-3-flowered ; berry roughish. 
G. unifldrum, Michx: Smooth, slender, 1° high; leaves linear; 


flowers mostly solitary. 
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LIX. VALERIANACEZ, VALERIAN FAMILY. 


Herbs, with opposite leaves, no stipules, calyx coherent with 
the ovary, which has only one fertile, one-ovuled cell but two 
abortive or empty ones, and stamens always fewer than the 


_ lobes of the tubular or funnel-form corolla (1-8, distinct), and 


inserted on its tube. Style slender; stigmas 1-3. Fruit small 
and dry, indehiscent; the single hanging seed with a large 
embryo and no albumen. Flowers small, in clusters or cymes. 


» Lobes of the calyx many and slender, but hardly seen when in flower, being rolled 
up inwards around the base of the corolla ; in fruit they unroll and appear as 
long plumose bristles, resembling a pappus, like thistle-down. 


1. VALERIANA. Corolla with narrow or funnel-form tube usually gibbous at the base 
on one side, but not spurred, its 5 spreading lobes almost equal. Stamens 3. Akene 
1-celled, the miiute empty cells early disappearing. Root strong-scented. 


x x Lobes of the calyx of a few short teeth or mostly hardly any. 


2. VALERIANELLA,. Corolla funnel-form, with 5 equal or rather unequal spreading 
lobes. Stamens mostly 8. Akene-like fruit with one fertile and two empty cells, or 
the latter confluent into one. 


1. VALERIANA, VALERIAN. (Name obscure.) Flowers early 
summer, often dicecious, white or purplish. 2/ 


* Root fibrous or rhizomatous ; leaves rather thin. 
+ Garden species from Eu., producing the medicinal Valerian-root. 


V. officinalis, Linn. The commonest in gardens ; 2°-3° high, a little 
downy, with leaves of 11 to 21 lanceolate or oblong cut-toothed leaflets, 
and rootstocks not running. 

V. Phd, Linn. Smooth, with root leaves simple, stem leaves of 5-7 
entire leaflets or lobes, and rootstock horizontal. 


+ + Wild species N. and chiefly W.; all rather rare or local. 


V. paucifloéra, Michx. 1°-2° high, smooth, with thin ovate and 
heart-shaped toothed root leaves, stem leaves of 3-7 ovate leaflets ; flowers 
rather few in the crowded panicled cyme; corolla long and slender, 
Woodlands, Penn. to Ill. and S. W. , 

V. sylvatica, Banks. Root leaves mostly ovate or oblong and entire, 
stem leaves with 5-11 lance-oblong or ovate almost entire leaflets ; corolla 
funnel-form. Cedar swamps N. 


* * Root a spindle-shaped tuber ; leaves thickish, more simple. 


V. édulis, Nutt. 1°-4° high, the large root eaten by the Indians W.; 
leaves mostly from the root and minutely woolly on the edges, those of 
the root lanceolate or spatulate, of the stem cut into 3-7 long and narrow 
divisions. Alluvial ground from 0. W. ‘ 


2. VALERIANELLA (or FEDIA), CORN SALAD, LAMB’S LET- 
TUCE. (Diminutive of Valeriana.) Our species are all very much 
alike in appearance, smooth, with forking stems 6/-20' high; tender, 
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oblong leaves either entire or cut-lobed towards the base, and small 
flowers in clusters or close cymes, with leafy bracts, and a short white 
or whitish corolla, in early summer. @ @Q) 


V. olitéria, Poll. Corn Savap. Corolla bluish; fruit broader than 
‘long, and a thick corky mass at the back of the fertile cell. Eu.; cult. 
and sparingly naturalized. 

V. chenopodifdlia, DC. Corolla whitish ; fruit ovate-triangular, 
mostly smooth, shaped like a grain of buckwheat when dry, the confiuent 
empty cells occupying one angle, and much smaller than the broad and 
flat seed. N. Y., W. and 8S. 

V. radiata, Dufr. Corolla whitish; fruit mostly downy and some- 
what 4-angled, the parallel, narrow, empty cells contiguous, but with a 
broad, shallow groove between them. Penn. and Mich. S$. 


LX. DIPSACEH, TEASEL FAMILY. 


Differs from the preceding family by having the flowers 
strictly in heads, surrounded by an involucre, as in the next 
family, — from which it differs in the separate stamens, hang- 
ing seed, etc. All are natives of the Old World. 


1. DIPSACUS. Coarse and stout herbs, with stems and midrib of leaves often prickly, 
and the heads with rigid prickly-pointed bracts or chaff under each flower, under the 
whole a conspicuous leafy involucre, Each flower has an involucel in the form of a 
little calyx-like body inclosing the ovary and akene. Calyx continued beyond the 
ovary into a mere truncate, short cup-like, border. Corolla slender, with 4 short 
lobes. Stamens 4. Style slender. 

2. SCABIOSA. Less coarse, not prickly; the short heads surrounded by a softer green 
inyolucre; a short scale or soft bristle for a bract under each flower. Corolla funnel- 
form, 4-5-cleft, oblique or irregular ; the outer ones often enlarged. Stamens 4. 
Style slender. Involucel inclosing the ovary and the calyx various. 


1. DIPSACUS, TEASEL. (Greek: to thirst; the united bases of the 
leaves in some species catch rain water.) Flowers summer. 


D. sylvéstris, Mill. Stem 4°-5° high, prickly, with lance-oblong leaves, 
the upper ones united round the stem ; heads large, oblong ; corollas pur- 
plish or lilac; slender-pointed, straight chaff under each flower. @) 
Along roads. 5, 

D. Fullonum, Linn. Fuvier’s T. Less prickly than the other, with 
involucre hardly longer than the flowers, the awn-like tips of the rigid 
chaff hooked at the end, which makes the teasel useful for carding 
woollen cloth ; cultivated in central N. Y. for this purpose, sometimes 
escaping into waste places and roadsides. @) 


2. SCABIOSA, SCABIOUS. (Latin name.) Flowers summer. One 
European species is commonly cultivated for ornament, — 


S.atropurpurea, Linn. Swept S. Or when with dark purple or crimson 
flowers, called MourNnING BRIDE ; the flowers are sometimes rose-colored 
or even white ; plant 19-2° high, with obovate or spatulate and toothed 
root leaves, pinnately-parted stem leaves, the cup or involucel ey psig 
the ovary 8-grooved, calyx proper with 5 long bristles surmounting the 


akene: outer corollas enlarged. @ 


- Herbs, or a very at serach ears at Ay by th 
pound flower,” as it was termed by the older botanists, t 
consisting of several or many flowers in a head, surrounded 
by a set of bracts (formerly likened to a calyx) forming an 

involuere, the stamens as many as the lobes of the corolla — 
(almost always 5) and inserted on its tube, their anthers 
syngenesious, i.e. united in a ring or tube through which the 
style passes. (Lessons, Figs. 290, 291.) Calyx with its tube 
incorporated with the surface of the ovary, its limb or border 
(named the pappus) consisting of bristles, either rigid or 
downy, or of teeth, awns, scales, etc., or of a cup or crown, or 
often none at all. (Lessons, Figs. 379-384.) Corollas either 
tubular or funnel-form and lobed, or strap-shaped (ligulate), 
or sometimes both sorts in the same head, when the outermost 
or marginal row has the strap-shaped corollas, forming rays 
(which answered to the corolla of the supposed compound 
flower), the separate flowers therefore called ray flowers ; those 
of the rest of the head, or disk, called disk flowers. The, 
dilated end of the stalk or branch upon which the flowers are 
borne is called the receptacle. The bracts, if there are any, 
on the receptacle (one behind each flower) are called the chaff 
of the receptacle. ‘The bracts or leaves of the involucre out- 
side the flowers are commonly called scales. Style 2-cleft at 
the apex. Ovary 1-celled, containing a single ovule, erect from 
its base, in fruit becoming an akene. Seed filled by the embryo 
alone. (For the flowers, and the particular terms used in 
describing them, see Lessons, pp. 93, 94, Figs. 266-269; for the 3 
fruit, see p. 121, Figs. 379-384.) : 

The largest family of Flowering Plants, generally too aif. 
cult for the beginner; but most of the common kinds, both 
wild and cultivated, are here briefly sketched. For fuller 
details as to the wild ones, with all the species, the student 
will consult the Manual, and Chapman’s Southern Flora. The 
following synopsis is arranged to aid the beginner, but the 
genera are numbered in systematic sequence. 


haat aks dell sale data al | a ane keane ial 


ted 


ae ae a Cee ae ee Ie eee 


Series I, Head with only the outermost flowers strap- 
shaped, and these never perfect, i.e. they are either pistitlae 
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A. No strap-shaped corollas or true rays ; ic. the head discoid. (B,p.2%4.) 
; Bra: ches of the style filiform-subuate and rough all over with ‘minute bristles ; ; 
a receptacle not chaffy ; flowers not yellow (* * and x * this page). a 
1 VERNONIA, Heads corymbed, with an inyoluere of many imbrieated scale: ,and15to 
30 or more rose-purple flowers. Lo sof the corolla slender. Akenes cylindrical, Ms 

several-ribbed ; pappus of copious hair-like bristles, surrounded at base by an outer 

set of very short and fine scales or scale-like bristles. Leaves alternate. : 


« « Branches of the style long and slender or mostly rather club-shaped, obtuse, * 
4 usually very minutely puberulent under a lens, the stigmatic surface below the ‘ 
middle; receptacle not chaffy ; flowers not yellow. 


= Pappus 0; leaves opposite. 


2, PIQUERIA, Heads very | small, of 3-5 whitish flowers, and involucre of 4 or 5 imbri- 
cated scales, Akene 4-5-angled. 


+ + Pappus stiff, mostly scale-like ; leaves whorled or opposite. 


8, SCLEROLEPIS. Heads many-flowered, flesh-colored, the scales of the involucre 
equal. Corolla 5-toothed. Akenes 5-angled, Pappusa single row of 5 hard, oval, 
obtuse scales. Leaves whorled. 

4, AGERATUM. Heads small and few-flowered, blue (in ours; in others rose-colored), 

with a cup-shaped involucre of imbricated narrow bracts ; receptacle flattish ; the 

pappus of a few chaffy scales, mostly tapering into a slender stiff rough bristle. 

Leaves opposite. 


+ + + Pappus of slender bristles ; leaves various. 
++ Stem twining ; involucral scales 4. 


5. MIKANIA. Heads of 4 flesh-colored flowers. Corolla 5-toothed. Akenes 5-angled ; 
pappus a row of hair-like, naked (barely roughish) bristles, Leaves opposite. 


++ ++ Stem erect ; involucral scales more than 4, 


6. EUPATORIUM. Ieads of 3 or more flowers, and an involucre of several or many scales. 
Corolla 5-toothed. Receptacle flat or merely convex, Akenes 5-angled; pappusa row 
. of hair-like naked (rarely rough) bristles. Leaves alternate, opposite, or whorled. 

7. KUMUNIA. Heads small, of 10-25 dull cream-colored flowers, surrounded by a few lanceo- 
late scales of the involucre. Corolla slender, barely 5-toothed. Akenes cylindrical, 
many-striate; pappus a row of white plumose bristles. Leaves mostly alternate. 

8. LIATRIS. Weads of several or many rose-purple flowers, surrounded by a more or 
less imbricated involuere. Lobes of the corolla rather long. Akenes slender, about 
10-ribbed ; pappus of many long and slender bristles, which are plumose or else 
beset with a short beard or roughness for their whole length. Heads spicate or 
racemose. Leaves alternate, entire, often resinous-dotted. 

«» x x Branches of the style mostly short, often united, with obtuse or truncate tips, 
naked or sometimes hairy appendaged (or even with a minute hairy tip), the 
stigmatic surface either extending to the tip or to an appendage ; receptacle 
either naked or chaffy ; flowers of many colors. 

+ Thistles or Thistle-like, the heads with very many flowers, all alike and mostly perfect. 
Branches of the style short or united, even to the tip. Scales of the involucre 
manu-ranked, these or the leaves commonly tipped with prickly or bristly points. 


| ++ Pappus of many long plumed bristles ; receptacle with bristles between the flowers. 


(65) CNICUS. Scales of the involuere not fleshy-thickened, prickly-tipped or else merely 
) » pointed. Akenes flattish, not ribbed. Filaments of the stamens separate. 
/ 


<a 
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“Gt. ARCTIUM. Scales of the ne involucre See tipped with a spreading, slende 7 

awl-shaped. appendage, mostly hooked at its point. Receptacle bristly. Akenes 

flattened, wrinkled ; pappus of many short and rough bristles, their bases ite ; 
united, deciduous. Leaves and stalks not prickly. 

68. CARTHAMUS. Outer scales of the involucre leaf-like and spreading, middle ones with 
ovate appendage fringed with spiny teeth or little spines, innermost entire and 
sharp-pointed. Receptacle beset with linear chaff. Akenes very smooth, 4-ribbed ; 

i ) pappus none. Leaves with rigid or short spiny teeth. 

(67) CENTAUREA ; see + + 


‘ ++ Thistle-like, with many-ranked imbricated scales to the involucre, many flowers, 
3 and the two branches of the style united into one body almost or quite to the tip, 
; asin+; but the outer flowers of the head different from the rest and sterile 
except in a few kinds of Centaurea, Receptacle beset with bristles. 


65. CNICUS. Outer flowers smaller than the rest, slender-tubular, sterile. Scales of the 
involucre tipped with a long, spine-like appendage which is spiny-fringed down the 
sides. Akenes short-cylindrical, many-ribbed, and grooved, crowned with 10 short 
and horny teeth, within which is a pappus of 10 long and rigid and 10 short naked 
bristles, Leaves prickly-toothed. 

67, CENTAUREA. Outer flowers sterile and with corolla larger than the rest, often fun- 
nel-shaped and with long, sometimes irregular lobes, forming a kind of false ray ; 
but these are wanting in a few species. Involucre various, but the scales commonly 

_ with fringed, sometimes with spiny tips. Akenes flat or flattish ; pappus of several 
or many bristles or narrow scales, or none. 


- +++ Bur-like or achenium-like in the fruit, which is a completely closed involucre 
\ : containing only one or two flowers, consisting of a pistil only, with barely a 
rudiment of corolla, therefore very diferent from most plants of the family ; 
but the staminate flowers are several and in a flat or top-shaped involucre. 
Heads therefore monecious, or rarely SARC: no pappus. Coarse and 
homely weeds. 


82, AMBROSIA. Heads of staminate flowers in racemes or spikes terminating the stems 
or branches, their involucre of several scales united in a flattish or top-shaped cup ; 
fertile flowers clustered below the staminate, only one inclosed in-each small ache- 
nium-like involucre, which is naked, or with a few tubercles or strong points near 
the top in a single row. 

83, XANTHIUM. Heads of staminate flowers in short racemes or spikes, their involucre 


of several scales in one vow; fertile flowers below them, clustered in the axils, two 
together in a 2-celled hooked prickly bur. 
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+++ + Plants not thistle-like, spiny, nor bur-like in their fruits, heads, or herbage. 
+ Two kinds of flowers in the same head, the outer ones with pistils only. 
= Pappus none, or a minute border or cup. 


| No chaff among the flowers; scales of the involucre dry, often with scarious margins, 
imbricated. Bitter-aromatic or rather acrid plants. 


53. TANACETUM. Heads of many yellow flowers ; the marginal ones with pistil only 
and a 3-5-toothed corolla. Akenes angled or ribbed, with a flat top, crowned with a 
cup-like, toothed or lobed pappus. Very strong-scented herbs, with heads in a corymb. : 
54. ARTEMISIA. Heads small, of few or many yellow or dull purplish flowers, some of 
the marginal ones pistillate and fertile, the others perfect, but sometimes not matur- 
ing the ovary. Akenes obovate or clab- “shaped, small at the top, destitute of pappus, 
Bitter-aromatic and strong-scented plants, with heads in panicles. : 
(52) CHRYSANTHEMUM, One species, of old yards, is discoid (p, 226). Bias 
\ 


IvA 


== Pappus none at all to the outer pistillate and fertile flowers, but of some slender 
Bristles in the central and perfect, yet seldom fruit-bearing flowers ; scales of 
the involucre woolly. : 


- 20. FILAGO. Heads small, crowded in close clusters, of many inconspicuous flowers, each 


fertile pistillate flower in the axil of a thin and dry chaffy scale, and with a very 
slender, thread-like corolla; the central flowers with a more expanded 4-5-toothed 
corolla. Low herbs, clothed with cottony wool; leaves entire. 


- 


=-=—= Pappus of all the flowers composed of bristles (but caducous in Grindelia) ; no 
chaff among the flowers. 


| Cottony-white herbs. 


21. GNAPHALIUM. Small heads (often clustered) of many whitish flowers, surrounded 


by an involucre of many ranks of dry and white or otherwise colored (not green) 
searious and persistent scales woolly at base ; the flowers all fertile, the outer ones 
with pistil and very slender corolla, the central ones perfect and with more expanded 
5-toothed corolla. Pappus a row of very slender and roughish bristles. 

(22) ANTENNARIA. Like Gnaphalium, but the plants dicecious. Staminate flowers with 
a simple style, but the ovary sterile, and their pappus of stouter bristles which are 
thickened at the summit, and there more or less barbed or plumed ; pappus of fer- 
tile flowers united and falling together. 

28. ANAPHALIS. Heads diecious or nearly so. Pappus not thickened or united. Fer- 
tile heads usually bearing a few perfect but sterile flowers in the center. Otherwise 


like Antennaria. || Not cottony. 


(9) GRINDELIA, which is sometimes rayless, may be sought here (p. 226). 

95. HELICHRYSUM. Heads rather large, terminating the branches singly, the pistillate 
flowers few and often in a single marginal row. Involucre dry and chaff-like, not 
cottony, the scales stiff and spreading, often colored. 

19. PLUCHEA. Heads many-flowered, the central flowers-perfect but sterile, these few, 
with a 5-cleft corolla ; all other flowers pistillate and fertile, with a thread-shaped trum 
cate corolla. Inyolucre imbricated. Anthers with tails. Akenes grooved, Pappus 
in a single row. Strong-scented herbs, near the coast. 

61. ERECHTITES. Heads of many whitish flowers, with a cylindrical involucre of many 
narrow and naked scales in a single row; outer flowers with very slender corolla: 
inner with more open tubular corolla, Akenes narrow; pappus of copious, very fine 
and soft, naked, white hairs. Rank coarse herb. 

‘) ERIGERON. One species has such short and inconspicuous rays that it may be 
looked for here (p. 225). 


+++ Only one kind of flowers in the head. 
= Scales of the involucre dry and papery or scarious, often colored (t.e., not green}, 
not withering, in many ranks ; many flowers in the head. 
|| Plant dicwcious : head containing only staminate or pistillate flowers. 


22, ANTENNARIA. Pistillate flowers with very slender corollas and a pappus of long and 
very fine, hair-like. naked bristles; the staminate (with o simple imperfect style), 
with the pappus of thicker bristles enlarging and somewhat plumed or barbed at their 
summit. Leaves and stems cottony. 

(23) ANAPHALIS. See above. 


rere a small tubular corolla or 0, the others staminate with a funnel-form, 5-toothed corolla. - 
_._ Anthers nearly separate. Akenes ovoid or lenticular. Pappus 0. 
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18, BACOHARIS. Corolla of the pistillate flowers very slender and thread-like ; of the 
staminate flowers, larger and 5-lobed. Anthers tailless. Akenes ribbed. Pappus 
in the fertile flower long and abundant; in the staminate, scanty and tortuous. 
Smooth or glutinous herbs near the coast. 


| ||| Flowers perfect. 


24, HELIPTERUM, Flowers with open 5-toothed yellowish corollas. Involucre (silvery 
rose-colored), smooth obovate, or top-shaped. Akenes woolly ; pappus of numerous 
plumose bristles. Leaves and stems smooth and naked. 

26. AMMOBLUM. Flowers with yellow 5-lobed corollas, surrounded by a silvery-white 
involucre. Chaffy scales on the receptacle among the flowers. Akenes Hattish- 
sided; pappus of 4 teeth, 2 of them prolonged into a bristle. Leaves and stems 
white-cottony, the latter with leaf-like wings. 

(52) CHRYSANTHEMUM. One species is sometimes rayless, and with flowers all alike 
from the suppression of the ligulate pistillate ray flowers (p. 226). 


= = Scales of the involucre not dry and scarious or papery (i.¢e., they wilt) ; flowers 
all perfect. 


|| Flowers yellow, with chaff between them ; akenes flat, bearing 24 awns or bristles. 
(43, 44) COREOPSIS and BIDENS (p. 227), A few species have no ray flowers. 


||| Flowers yellow, no chaff; akencs not flat; pappus of copious, very soft and fine, 
down-like bristles. 


(57) SENECIO. One or two species are destitute of ray flowers (p. 225) ; also (11) SOLI- 


DAGO (p. 225). ||| Flowers not yellow ; no chaff. 


59. EMILIA. Heads‘rather small, but with many orange-red disk flowers in a very 
simple cup-shaped involucre with no small outer scales. Akenes with 5 acute and 
hispid-ciliate angles. Very closely related to Senecio (p. 225). 

60. CACALIA. Heads corymbed, with 5-80 white or whitish flowers. Scales of the in- 
volucre a single row, with a few small bractlets at base. Corolla 5-cleft. Branches 
of the style smooth, with a conical or flat’ usually minutely hairy tip. Akenes 
oblong, smooth; pappus of very many fine and soft, down-like, naked bristies. 
Leaves alternate. 

(12) BELLIS. A cultivated state with quilled (monstrous) flowers may be sought here 
(p. 225). 


B. With strap-shaped corollas or rays at the margin of the head. (Discoid variations 
may Occur.) 


« Herbage, involucres, etc., dotted with large pellucida or colored glands or oil recep- 
tacles imbedded in. their substance, making the plants strong-scented ; involucre 
of one row of scales united into a bell shaped or cylindrical cup; no chaff on 
the flattish receptacle ; flowers yellow or orange. 


48. DYSODIA. Rays pistillate, mostly short. Involucre with some loose bractlets at the 
base. Receptacle not chaffy, but clothed with short chaffy bristles. Akenes slen- 
der, 4-angled; pappus a row of chaffy seales dissected into numerous rough bristles, ' 
so as to appear at first sight as if capillary. Leaves opposite. 

49. TAGETES. Rays pistillate. Involucre without bractlets at base. Akenes elongated, 
flat, somewhat 4-sided; pappus of two or more unequal rigid chaffy seales, often 
united into a tube or cup, sometimes tapering into awns. Herbs, very glabrous. 


* x Herbage not spotted with large translucent or colored, strong-scented glands. 
+ Pappus of copious hair-like bristles ; no chaff on the receptacle among the flowers, 
++ Rays yellow, except in one or two species of Senecio and one Solidago, pistillate. 
= Anthers caudate or appendaged at the base. 


27. INULA. Ray flowers very numerous in one row, with narrow ligules. Outer scales 
of the involucre leaf-like. Pappus of many slender roughish bristles. Akenes 
narrow. IIeads large and broad, the tubular perfect flowers very numerous, their 
anthers with two tails at the base. Leaves alternate, 


COMPOSITE FAMILY. - (926 
a ‘ 


== Anthers not truly appendaged. 
| Leaves all radical, appearing after the vernal flowers, 
55. TUSSILAGO. Ray flowers very numerous and in many rows, fertile, with narrow 
ligules ; the tubular disk flowers few in the center, and not fertile. Scale of the 
involucre nearly in one row. Pappus fine and soft. Head solitary on a scaly-bracted 


Scape. || Leafy-stemmed, later flowering, 
o Involucre imbricated. 


10. CHRYSOPSIS. Ray flowers numerous in one row. Seales of the involucre narrow, 
not leaf-like. Pappus of many roughish slender bristles, with also an outer row of 
very short and stout or chatf-like bristles. Akenes flattened, hairy. Heads single — 
or corymbed. Leaves alternate, 

11, SOLIDAGO. Ray flowers 1-8, or rarely 10-16, the tubular disk flowers several, rarely 
many. Involucre oblong, its scales appressed, of unequal lengths. Pappus a single 
row of slender roughish bristles. Akenes narrow and terete, many-ribbed. Heads 
in large clusters, panicled or corymbed, small. Leaves alternate. 

o o Involucre not (or very slightly) imbricated. 

56. ARNICA. Ray flowers several or many in a single row. Scales of the involucre nearly 
equal in 2 rows. Pappus a single row of rough rather rigid bristles. Akenes slender. 
Heads few and rather large. Leaves opposite. 

SENECIO, Ray flowers several in a single row, or sometimes none; the disk flowers 
(as in the last three) perfect and fertile. Scales of the involucre in a single row, 
or often with small bractlets at the base. Pappus very fine and soft. Heads mostly 
in corymbs. Leaves alternate, simple or compound. 

58. OTHONNOPSIS. Ray flowers few, in one series. Disk flowers all sterile. Involucre 
campanulate (in ours), the scales in one row, more or less united at the base. Akenes of 
ray flowers oblong, 5-10-ribbed, pubescent, crowned with the copious pappus in several 
or many rows; of the disk flowers slender, glabrous, the pappus less. Leaves fleshy. 

++2+ Rays white, blue or purple (at least never yellow), tre flowers of the disk mostly 

yellow. <Akenes flattish, Leaves simple and alternate. 
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14. CALLISTEPHUS. Ray flowers very numerous, usually in more than one row, in cul- 
tivation often very numerous. Involuere in several rows, more or less leafy, Pap- 
pus of many slender and roughish bristles, surrounded at base by a little cup or 
crown, consisting of many little scales or short stiff bristles more or less united. 
Heads solitary terminating leafy stems or branches, large and broad. Leaves sessile, 
coarsely toothed. Annual. 

15. SERICOCARPUS. Ray flowers about 5, white, fertile ; disk flowers 12-20, pale yellow. 
Involuere cylindrical or clavate, the scales loosely imbricated in several rows, whitish 
and appressed, often with greenish spreading tips. Akenes short and obpyramidal, 
very silky. Pappus simple, of numerous capillary bristles. Perennials, with sessile 
leaves and mostly clustered heads, 

16. ASTER. Ray flowers more or less numerous, in one row, Involucre imbricated. 
Pappus of very numerous slender roughish bristles; no cup or crown of short 
bristles outside. Heads usually panicled or corymbed. Usually perennial. 

17. ERIGERON. Ray flowers numerous, narrow, and commonly occupying more than 
one row. Involucre more simple than in Aster, the scales narrower, appressed, 
mostly of equal length and occupying only one or two rows, without any leaf-like 
tips; and the pappus more scanty, often some minute short and sometimes chafi- 
like bristles at the base of the long ones. Annual or perennial. 

+ + Pappus not of long hair-like bristles, either a little cup or crown, or of a few 

scales, teeth, awns, etc., or none at all. 

++ No chaff on the receptacle among the flowers, except perhaps in Achillea and Anthe- 
mis and in some cultivated and altered forms of Chrysanthemum. Leaves 
mostly alternate. 

= Akenes flat ; rays (pistillate) not yellow, at least in our species. 

12. BELLIS. Heads with numerous white, reddish, or purple rays. Receptacle high, 
conical. Akenes flat, obovate, wingless; no pappus. Low herbs, with solitary 
peduncled heads, and entire or merely toothed leaves. 

GRAY’S F. F, & G. BoT. —16 
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18. BOLTONIA. Flowers resembling those of Aster and Erigeron. Receptacle conical or 


hemispherical. Akenes very flat, obovate or obcordate with a callous margin or 
wing ; pappus of several minute and short pristles, and commonly 2 or 3 short awns. 
Leafy-stemmed, tall, branching herbs, with pale-green thickish and chietly entire 
leaves often turned edgewise. 


51. ACHILLEA. Heads mostly with few and white (rarely rose-red or yellow) rays. 


Receptacle small, flattish, chaffy. Akenes oblong, margined ; no pappus. 


= Akenes incurved or boat-shaped, rough-tubercled on the back ; no pappus ; rays 
numerous in more than one row ; flowers ali yellow or orange. 


62, CALENDULA. Heads showy, solitary, terminating the branches, with the very 
numerous rays pistillate and fertile, expanding in sunshine or bright daylight; the 
disk flowers sometimes few in the center and sterile. Involucre of numerous short 
green scales.- Receptacle flat, Akenes (all that mature) belonging to the ray flowers, 
strongly ineuryed, some of them even horseshoe-shaped, or coiled into a ring, and 
(especially the outer ones) with thickened margins. 


=== Akenes not flat, nor boat-shaped ; rays pistillate and fertile except sometimes 
in Anthemis and Gaillardia, often yellow. 


| Pappus a short crown, or none, 


50. ANTHEMIS. Rays pistillate and fertile (or neutral in one), numerous, white or some- 
times yellow. Involucre of many small, close-pressed scales. Receptacle convex, 
with some slender chaff, at least at the center. Akenes terete, mostly ribbed. 
Leaves once to thrice pinnately divided. 

52. CHRYSANTHEMUM. Rays pistillate and fertile, numerous. Receptacle convex or 


flat, without chaff, except in some double-flowered varieties. Disk flowers mostly . 


with a flattened tube. Pappus none. Otherwise nearly as in Anthemis. 


||| Pappus of 510 conspicuous thin chaffy scales with midrib more or less extended 
into a bristle or awn, or of a few rigid, caducous awns ; rays not very numer- 
ous, yellow or partly reddish or brownish-purple, never white. 


9. GRINDELIA. Heads large and many-flowered, rarely rayless. Scales of the invo- 
lucre in several rows or series, the tips green and more or less spreading, often 
resinous, Akenes short and thick, truncate, glabrous. Pappus of a few rigid awns, 
eaducous. Leaves alternate. 

46. HELENIUM. Rays pistillate. Involucre of a few small and narrow spreading or 
reflexed scales. Receptacle globular or conical. Heads mostly corymbed. Akene 
top-shaped and ribbed. Pappus of 5-8, 1-nerved and thin chaffy scales. (Lessons, 
Fig. 382.) 

47, GAILLARDIA. Rays often neutral, often party-colored. Involucre of two or more rows 
of loose, leafy-tipped scales. Receptacle convex. Disk flowers often purple ; the styles 
with very slender hispid branches. Heads solitary on slender terminal peduncles. 
Akene top-shaped and 5-ribbed, villous. Pappus of 5-10 long and thin scales. 


++ ++ Chaff on the receptacle, one bract behind each flower in the head. 


= Disk flowers, even if apparently perfect, always sterile, only the ray flowers fertile 


or maturing their akenes ; flowers all yellow. Coarse tall herbs. 
|| Flowers yellow or yellowish. 


28, POLYMNIA. Heads rather small or middle-sized, with about 5 leaf-like scales to the 
involucre, and some thin and small inner ones, few or several ray flowers producing 
turgid obovate or partly triangular akenes with no pappus. Herbage clammy-pubes- 
cent and rather strong-scented ; all but the uppermost leaves opposite, and their 
petioles winged or dilated and stipule-like at the.clasping base. 

29. SILPHIUM. Heads mostly large, with numerous, somewhat leafy-tipped or green 
scales to the involucre imbricated in 2 or more rows, numerous ray flowers produc- 
ing very broad and flat akenes (parallel with the scales of the involucre), which 


have commonly a wing-like margin and 2 teeth or a notch at the top. Juice 
resinous, 
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[ 
1 | Flowers whitish. 


80. PARTHENIUM. Heads small, many-flowered; the rays 5, usually inconspicuous, 
with very short and broad obcordate limbs not projecting beyond the woolly disk. 
Inyolucre hemispherical, with two rows of short or roundish scales, Akenes ob- 
compressed, with a slender callous margin, crowned with the persisting ray corolla 
and the pappus of two small chaffy scales. - 


=— = Disk flowers perfect and fertile, those of the ray pistillate and fertile, or neutral. 
(Centaurea may be sought here; see p..222.) 


| Akenes flattened parallel with the scales of the involucre and chaff of the receptacle, 
or in 44 sometimes very slender. Leaves generally opposite; involucre double, 
the outer mostly leafy like, the inner of erect scales. 


42. DAHLIA. Ray in the natural flowers neutral or in the common species more or less 
pistillate, but-in the gardens most or all of the flowers are changed into rays. Inner 
involucre of numerous more or less united scales, Akenes oblong, obscurely 2- 
horned or notched at the apex. 

43, COREOPSIS. Rays usually 8, neutral, mostly yellow, or brown-purple at base. In- 
volucre commonly of about 8 outer loose or leaf-like scales and as many erect inner 
ones. Chaff slender, deciduous with the flat akenes, which have mostly a pappus 
of 2 teeth or awns, the latter not barbed downwards, 

44, BIDENS. Like Coreopsis, but several without rays, and some with slender or needle- 
shaped akenes; all bear 2 or more rigid persistent awns, which are barbed down- 
wards. 

45. COSMOS. Differs from Bidens in having the akenes distinctly beaked, and the rays 
(in ours) purple or rose-color. 

| | Akenes flattened laterally (if at all), i.e., contrary to the scales of the involucre and 
the chaff of the receptacle, the latter usually embracing or folded round their 
outer margin. 


o Rays deciduous after flowering, usually yellow ; native, 
x Receptacle flat or convex. 


89, HELIANTHUS. Rays several or many, neutral. Scales of the involucre imbricated. 
Receptacle flat or convex. Akenes flattish, but more or less 4-angled or lenticular, 
marginless ; pappus of 2 thin chaffy scales corresponding with the outer and inner 
angle of the akene, and sometimes with minute intermediate ones, all deciduous 
from the ripe fruit. (Lessons, Fig. 881.) Leaves simple, entire or serrate; stems 
not winged. 

40. VERBESINA. Rays few (in ours 1-5), pistillate. Involucre of few erect scales. Re- 
ceptacle rather flat. Akenes flat, winged or wingless ;. pappus of 2 persistent awns. 
Leaves simple, decurrent into wings on the stem. 

41, ACTINOMERIS. Rays neutral, few or several. Involucre of several nearly equal 
scales. Receptacle convex or conical. Akenes flat, oval, wing-margined ; pappus 
of 2 persistent smooth awns. Leaves simple, serrate, often decurrent into wings on 


the stem. x x Receptacle high and columnar, 

88. LEPACHYS. Like Rudbeckia (next page), but akenes flattened, wing-margined on the 
inner and sometimes on the outer edge, 1-2-toothed at summit. Disk grayish. Chaff 
short and truncate. Leaves alternate, pinnately compound. 

© o Rays persistent on the fruit, becoming dry and papery, broad, pistillate and 

Sertile, of various colors ; exotic. 

84. ZINNIA. Rays several, Receptacle conical; the oblong chaff not longer than the 
yelvety-tipped disk corollas. Akenes oblong or linear, flattened, or those of the ray 
3-sided; pappus of a chaffy awn or tooth on each angle, or sometimes hardly any. 
Leaves opposite, sessile, and entire. Heads solitary, terminating the stem or 
branches. || | | Akenes not flattened, but angled or cornered. 


(50, 51) ANTHEMIS and ACHILUEA, in which the receptacle is sometimes chaffty, may be 
sought here (p. 226). 
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35. HELIOPSIS. Rays 10 or more, pistillate. Scales of the involucre in 2 or 3 rows, the ~ 


inner shorter than the disk. Receptacle conical. Akenes 4-angled, somewhat eubi- 
cal ; no pappus. Leaves opposite, petioled, triple-ribbed. Re 

86. ECHINACEA. Rays numerous, rather persistent, long, drooping, pistillate but sterile, 
rose-purple, Scales of the inyolucre narrow and spreading. Receptacle conical; 
the persistent and rigid spiny-tipped chaff longer than the purplish disk corollas. 
Akenes thick and short, 4-sided, and with a toothed border for a pappus. Leaves 
chiefly alternate, 3-5-ribbed. 


87. RUDBECKIA. Rays-several or numerous, neutral. Yellow scales of the involucre , 


in about 2 rows, spreading. Receptacle conical or columnar, Chaff soft. Akenes 
short, 4-angular, marginless, flat at the top; pappus none or a short eyen cup or 
border. Leaves alternate. 


Sertrs II. Head with all the flowers strap-shaped-and per- 
fect. Juice milky. Leaves alternate. 


x No pappus. 


69. LAMPSANA. Heads small, 8-12-flowered, loosely panicled. Invyolucre cylindrical, 
with 8 scales in a single row. Akene oblong. Flowers yellow. 


* x Pappus of both chaff and bristles, or of chaffy scales alone which form a crown or 
cup on top of the alkene. 


70. KRIGIA. Ileads medium to large, terminating naked scapes or branches, yellow. 
Scales of the involuere in two more or less defined rows. Akene short and truncate, 
top-shaped or column-like, terete or angled. Pappus double, the outer row of thin 
chaffy scales, the inner of slender bristles. Leaves mostly radical. 

71. CICHORIUM. Head of several blue flowers. Involucre double; the outer of 5 short 
and spreading, the inner of about 10 erect scales. Akenes short, with broad sum- 
mit. Pappus of small chatiy scales. Stems twiggy, leafy mostly towards the base. 
(Lessons, Figs, 266, 267; the akene, Fig. 380.) 


x x x Pappus of rather numerous and stout long-plumose bristles. 


72, TRAGOPOGON. Head large, of many yellow or purplish flowers. Involucre of about 
12 lanceolate rather fleshy scales in a single row, somewhat united at the base. 
Akenes terete, slender, roughish, tapering into a long beak, which bears the rigid 
long-plumed bristles of the pappus, 5 of these longer and naked at the summit. 
Stems leafy; leaves entire, parallel-veined, clasping at the base. 

73. LEONTODON. Head rather small, of many yellow flowers. Involucre of many 
narrow equal erect scales, and a few short bractlets at base. Akenes spindle-shaped ; 


pappus a single row of tawny plumose bristles. Leaves all at the root, or base of the 
scapes, 


* * * x Pappus many slender, but rather stiff and rough, tawny, not plumose bristles. 


74, HIERACIUM. ITeads small or smallish, of 12 or more yellow flowers. Scales of the. 


involucre unequal and in more than one row. Akenes short, oblong or columnar, 
not beaked; the fragile bristles of the pappus not very copious. Stems naked or 
leafy. 

75. PRENANTHES.- Heads usually nodding, of 5-40 greenish-white or yellowish, often 
purple-tinged flowers. Involucre cylindrical, of 5-15 linear scales in a single row 
and a few short bractlets at base. Akenes cylindrical; pappus of very copious straw- 
colored or brownish bristles. Stems leafy. 


x * xx x Pappus of extremely copious, and fine, soft, hair-like, not plumose, bristles. 
+ Mature akenes with the pappus raised on a very slender (short in some Lactucas) 
stalk like beak. 


76. PYRRHOPAPPUS. Head of yellow flowers as in the next; but the pappus rusty red 


and with a minute ring of soft down underneath it. Stems branching and leafy near 
the base, the long peduncles naked. 


—— 
} 
. 
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"7. TARAXACUM. Head of very many yellow flowers on a slender, hollow, and wholly 

: naked scape. Involucre double, the inner of numerous narrow scales in a single 
row, the outer of short loosé scales. Akenes terete or spindle-shaped, strongly 
ribbed and tubercled on the ribsymuch shorter than its slender beak which elevates 
at maturity the soft and white pappus., (Lessons, Fig. 384.) 

78. CHONDRILLA. Heads few-flowered, small, yellow. Involuere cylindrical, of several 
very narrow equal scales, and a row of small bracts at the base. Akene terete, sev- 
eral-ribbed, rough above but smooth below. Pappus bright white, Wand-like herbs. 

79. LACTUCA. Heads of several variously colored flowers. Involucre of several lanceo- 
late or ovate imbricated scales of unequal length. Akenes flat, abruptly contracted _ 
into the beak or neck which elevates the very white soft pappus. Stems leafy. 

++ Akenes beakless, 

80. SONCHUS. Involucre as in the last, or with narrow and more equal scales, and tumid 
at base. Flowers yellow. Akene flat and short, without a beak to support its very 
soft white pappus. Stems branching and leafy. (Lessons, Fig. 383.) 


ai VERNONIA, IRONWEED. (Named for a Wm. Vernon, of Eng- 
land, who traveled in this country.) Flowers autumn. 2 
% Leaves slightly or not at all scabrous, not revolute. 

V. Noveboracénsis, Willd. Common Ironweep. Near the coast 
and along rivers W. ; 3°-6° high, with lanceolate serrate leaves, crowded 
along the whole height of the stem; heads in a broad cyme; scales of 
involucre with slender awl-shaped or awn-like tips; akene lightly hairy. 

V. altissima, Nutt. ‘Tall; leaves lanceolate ; cyme loose ; scales close, 
obtuse or simply mucronate ; akene slightly hairy. Penn., W. and S. 

V. fasciculata, Michx. Scales of involucre blunt and pointless, except 
perhaps some of the lowest ; akene smooth, Ohio, W. and 58. 

x * Leaves scabrous above, often revolute. 


V. angustifdlia, Michx. Slender, 1°-8° hich ; leaves filiform to linear- 
lanceolate ; akenes minutely hirsute. N. C., S. and W. 


2. PIQUERIA. (Named for a Spanish botanist, A. Piquerio.). 

P. trinérvia, Cav. Mexico; cult. for winter-blooming ; smooth, 2°-3° 
high (also a dwarfer form), branched, with lance-oblong, 3-nerved, spar- 
ingly serrate leaves, and loose panicled corymbs of very small white- 
flowered heads; much used in dressing larger cut flowers. A form with 
white-edged leaves is used for edgings. In gardens often known as 
SrkviA SERRATA, 2 


3. SCLEROLEPIS. (Greek: hard scale, referring to the pappus.) 2 


‘S$. verticillata, Cass. Stem simple, rooting in water at the base ; 
leaves linear and entire, small, in whorls of 4-6 ; flowers rose-purple or 
Aesh-colored in a small terminal peduncled cluster. Pine barrens, N. J.,*. 


4. AGERATUM. (Greek: not growing old, probably applied originally 
to some sort of Everlasting.) 
A. conyzoides, Linn. Soft-downy, 2°-8° high; ovate or somewhat 


heart-shaped petioled leaves ; corymbed heads of azure-blue flowers, 
produced all summer and autumn. Known in gardensas A. MexicANum. 


‘Tropical Amer. ; sparingly nat. S. @ 
5. MIKANIA, CLIMBING HEMPWEED. (A Bohemian botanist, 


Prof. Mikan.) 

M. scdndens, Willd. Rather handsome plant, climbing over bushes 
in low grounds, N. Eng.S. and W.; leaves triangular-heart-shaped or 
halberd-shaped ; heads small, of purplish flowers, in summer. 
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6. EUPATORIUM, THOROUGHWORT, BONESET. (Dedicated 
to Eupator Mithridates, who is said to have used the European species 
in medicine.) 2 Following are the commonest. 


§ 1. Receptacle flat; scales of the involucre mostly unequal and more or 
less imbricated. 


* Leaves 8-6 in a whorl; heads 5-15-flowered, cylindrical, the purplish 
scales closely imbricated in several rows ; flowers Jlesh-colored. 


E. purpireum, Linn. Porpre T. or Joz-Pye Weep. Stems simple, 
3°-12° high, with or without purplish spots or dots ; leaves on petioles, 
very veiny, oblong-ovate, roughish-toothed and pointed ; corymbs dense, 
compound. Low grounds. 


% * Leaves alternate or the lower opposite, all long-petioled ; corymbs 
compound ; scales imbricated ; flowers 12-15 in the head, small, white. 


E. serétinum, Michx. Low grounds from Maryland to Minn. and 
S., minutely pubescent, tall'\(3°-6° high), bushy-branched ; leaves ovate- 
lanceolate and taper-pointed, triple-ribbed, coarsely-toothed, 5/-6' long ; 
the involucre very downy. 


x * * Leaves opposite (or only the uppermost alternate) and sessile ; 
heads corymbed ; the scales more or less imbricated ; flowers white. 


+ Leaves separate at base; heads mostly 5-8-flowered. 
++ Base of leaves broad. 


B. sessilifolium, Linn. Smooth; 4°-6° high, with lance-ovate serrate 
leaves (3/-6! long) tapering from a rounded closely sessile base to a 
slender point, and small heads (with obtuse scales) in very compound flat 
corymbs. Mass., S. and W. 

EB. rotundifdlium, Linn, Leaves roundish-ovate, blunt, deeply toothed ; 
heads in a large and dense corymb, the scales acute. R.L, S. 

E. teucrifolium, Willd. Low grounds near the coast; roughish-pu- 
bescent; ovate-oblong or lance-oblong, veiny, deeply few-toothed leaves 
and small corymbs; scales oblong-lanceolate. 


++ ++ Base of leaves narrow. 


E. Album, Linn. Roughish-hairy, 2° high; leaves oblong-lanceolate, 
coarsely toothed and strongly veiny ; heads crowded in the corymb; 
the lanceolate and pointed scales of the involucre white above and larger 
than the flowers. Sandy soil, L. L, 8. 

E. altissimum, Linn. Stout and tall, 3°-7° high, downy, with lanceo- 
late leaves (resembling those of some Goldenrods) tapering to both ends 
and conspicuously 3-nerved, either entire or toothed above the middle; 
corymbs dense ; scales of the involucre blunt. Penn., Wyand S. 


B. hyssopifélium, Linn. 1°-2° high; smoothish, with narrow linear © 


or lanceolate blunt, 1-3-nerved leaves. Dry sterile soil, from Mass., S. 
+ + Leaves united at base around the stem in pairs (connate-perfoliate). 


BE. perfoliatum, Linn. THorovucuwort or Boneset. Low grounds 
everywhere (the bitter infusion used as a popular medicine); 2°-4° high, 
hairy ; the lanceolate leaves taper-pointed, serrate, very veiny, and some- 


what wrinkled, 5/-8/ long; the very numerous heads crowded ina dense 
corymb, 10-30-flowered. 


* * & * Leaves opposite, petioled, triple-ribhed; heads in corymbs, 8-80- 
Jlowered, the scales of the involucre equal and almost in one row: 
Jlowers white. ; 


HE. ageratoides, Linn. Waite Syaxe Roor. Smooth, 2°-3° high; 
broadly ovate, long-petioled, coarsely and sharply toothed, thin leaves 
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(4'-5' long); heads of handsome pure white flowers in compound cor- 
vmbs. Woods, N. 

BH. aromaticum, Linn. Like the preceding, commoner S., and only 
near the coast; more slender, usually less smooth, with thicker leaves 
eee toothed on short petioles ; the corymbs usually less com- 
pound, E 


§ 2. Receptacle hemispherical or conical ; scales nearly equal, only stightly 
imbricated. 


EB. ccelestinum, Linn. 1°-2° high; leaves triangular-ovate or slightly 
heart-shaped, coarsely toothed; corymb flat ; heads small, of blue-purple 
flowers, in autumn, N.J., W. and 8. 


7. KUHNIA. (For Dr. Adam Kuhn of Penn.) 


K. eupatorioides, Linn. A rather homely herb, 2°-3° high, with 
lanceolate leaves, and panicled or corymbed small heads of creamy 
flowers. N.J.to Minn. and 8S. 2 


8. LIATRIS, BUTTON SNAKEROOT or BLAZING STAR. (An 
unexplained name.) Chiefly in sandy soil. Flowers late summer and 
autumn. Root tuberous or corm-like. 2 


Tritisa, differing in fibrous root, not plumose pappus, little imbricated , 
involucre, and more or less panicled heads, has two species from Va., S. 


* Bristles of the pappus plainly plumose to the naked eye. 
a Heads small, only 4-5-flowered. 


L. élegans, Willd. Often hairy or downy, 2° high, with compact 
spike ; short lanceolate or linear leaves ; scales of involucre with spread- 
ing, rose-purple tips. Va., S. 


« + Heads large and fewer, cylindrical, many-flowered. 


L. squarrdsa, Willd. Common Brazine Srar. 19°-5° high; leaves 
linear; heads few, about 1/ long; scales of involucre with spreading leaf- 
like tips. Penn., S. and W. 

L. cylindracea, Michx. Smaller than the preceding, 6’-18! high, the 
narrow heads with short and rounded appressed tips. NC TE ssh Ne 


« * Bristles of the pappus not plainly plumose to the naked eye. 
4 Heads 30-40-flowered, commonly an inch broad. 


L. scaridsa, Willd. Stem stout, 2°_-5° high ; leaves lanceolate, or the 
lower spatulate-oblong; scales of the involucre very numerous, with 
rounded tips, often scarious or purple on the margins. N. Eng., Wis 
and S. 

+ + Heads 3-15-flowered, from }'-4! long ; stem 2°-5° high. 

L. pycnostachya, Michx. Leaves linear or lance-linear ; spike very 
dense of about 5-flowered heads; scales of the involucre with recurving 
purplish tips. Prairies, W. 

L. spicata, Willd. The commonest species, in low grounds ; heads 
8-12-flowered, crowded iz. a long spike, the oblong and blunt scales of 
involucre without any obvious tips. 4 

L. graminifdlia, Willd. Heads 7-12-flowered in a looser spike or 
raceme ; the rigid appressed scales blunt or slightly pointed. Wet pine 
barrens from N.J., $ 

L. grAcilis, Pursn. Leaves spreading, the lower lance-oblong and 
long-petioled, the others linear and short; heads 3-7-flowered, small. 


Ga., S 
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9. GRINDELIA. (H. Grindel, a Russian botanist.) (p. 226.) 


G. squarrdsa, Dunal. Branching leafy herb, a foot or two high, on 
prairies from Ill., W.; also cult. Leaves spatulate-oblong, or narrower ; 
involucre with strongly spreading or squarrosé bracts with short-filiform 
tips; pappus of 2 or 3 awns. Usually 2/. There is a rayless form. 


10. CHRYSOPSIS, GOLDEN ASTER. (Greek: golden appear- 
ance, from the yellow flowers.) Low herbs, wild chiefly S. and W., in 
dry and barren or sandy soil; flowers summer and autumn. 2/ 


99 
(p. 225.) * Leaves and akenes linear or nearly so. 


C. graminifdlia, Nutt. Silvery-silky, with long, lance-linear and grass- 
like, shining, nerved leaves, and single or few heads. Del., S. 

C. falcata, Ell. Only 4/-10' high, woolly, clothed to the top with short 
and linear, }-nerved, rigid leaves, which are often curved or scythe-shaped ; 
heads small, corymbed. On the coast from Cape Cod to N, J. 


x « Leaves oblong or lanceolate ; akenes obovate, flattened. 


C. gossypina, Nutt. White-cottony all over (whence the name), with 
oblong, obtuse, rarely toothed leaves, and few pretty large heads. Va., S. 

C. Mariana, Nutt. The commonest species, from L. I.,S.; silky, with 
long and weak hairs, or smoothish when old, with oblong leaves, anda 
few corymbed heads on glandular peduncles. 

C. villdsa, Nutt. Coarsely hairy and somewhat hoary, leafy to the 
top, with corymbed branches bearing single heads on short peduncles, 
and narrow-oblong leaves. Wis., S. and W. 


11. SOLIDAGO, GOLDEN-ROD. (From Latin: to make whole, 
from supposed healing qualities.) 2/ Characteristic plants of the 
American autumn. The following synopsis includes the most impor- 
tant species. For a fuller account, see the Manual and Chapman’s 
Flora (p. 225). 

* Heads sessile and small, in flat-topped corymbs ; leaves linear. 
S. lanceolata, Linn. Leaves lance-linear, 3-5-nerved; rays 15-20. 

N. and S. 


S. tenuifolia, Pursh. Leaves linear, I-nerved, dotted; rays 6-12. 
N. and S. 


* x Heads all more or less pediceled, usually larger; leaves usually 
broader. 


+ Scales of involucre with green herbaceous spreading tips. 


S. squarrdsa, Muhi. Leaves large, oblong, or lower ones spatulate- 
oval; heads numerous, with 12-16 rays. Me., W. and S. 
S. petiolaris, Ait. Leaves small, oval or oblong, mucronate ; heads 


few, in a wand-like raceme or panicle; rays about 10. Ill., S. and W. 
+ + Scales not green, nor conspicuously spreading. 


++ Heads in small clusters in the leaf-axils (or the uppermost sometimes 
becoming glomerate-spiked). 
= Akenes pubescent. 


S. cesia, Linn. Stem cylindrical, glaucous; leaves lanceolate, ser- 


rate, sessile ; clusters very short, in upper axils, sometimes racemose on 
the branches. N.and §S. 


— 
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- §. latifolia, Linn. Stem angled and zigzag; leaves broadly ovate, 
strongly serrate, pointed both ends ; rays 3-4. N. and S. 

S. Curtisii, Torr. & Gray. Stem angled; leaves oblong or long- 
lanceolate, with narrow, entire base, toothed above; clusters loose; rays 


= = Akenes glabrous. 


S. bicolor, Linn. Gray-hairy, strict; leaves oblong or elliptic, some- 
what serrate ; upper clusters spicate or nearly panicled ; involucral scales 
very obtuse ; rays 5-14, cream-color. N.and 8. 

S. monticola, orr. & Gray. Nearly glabrous; leaves oblong-ovate ~ 
ciate the lower sparingly serrate; scales acutish ; rays yellow, 

: do ask 


++ ++ Heads in a compound terminal corymb, not at all axillary or 
racemose. 


= Leaves folded and recurved. 


S. Riddéllii, Frank. Smooth, 2°-4°, very leafy ; leaves long linear- 
lanceolate, those on the stem mostly clasping ; heads 20-30-flowered, very 
numerous. Grassy lands, Ohio, W. and 8. 


= = Leaves flat. 


S. rigida, Linn. Rough, somewhat hoary, 2°-5°, very leafy ; leaves 
oval or oblong, thick ; heads large, 30- or more-flowered ; rays 7-10, N. 
Eng., S. and W. 

S. Ohioénsis, Riddell. Very smooth, 2°-3°, leafy; stem leaves 
oblong-lanceolate, the radical ones elongated and with margined petioles ; 
head 16-20-flowered ; rays 6-7. W.N.Y., W. 


++ ++ ++ Heads in a terminal panicle, or sometimes in a thyrse, small or 
middle-sized. 


= Leaves painly 3-ribbed ; heads in 1-sided sprays. 


|) Both stem and leaves smooth and glabrous (or stem roughish only 
above). 


o Leaves firm, thickish;: ovter involucral scales short and ovate, the inner 
oblong-linear, all obluse. 


S. Missouriénsis, Nutt. Smooth, 1°-3°; leaves linear-lanceolate or 
the lowef broader; clusters of heads racemose in a short and broad, 
rather open panicle ; akenes nearly glabrous. Wis., S. and W. 

S. Shértii, Torr. & Gray. Roughish above; leaves oblong-lance- 
olate ; panicle short and crowded ; akenes pubescent. S. O. and S. W. 


o o Leaves thinnish ; scales linear, obtuse. 


S. Leavenwérthii, Torr. & Gray. Strict and rigid, 2°-4°, scabrous 
or puberulent above; leaves mostly linear, sharply and finely serrate ; 
panicle long and open ; rays 10-12, small. Si (Chasis 

S. serétina, Ait. Stout, 2°-7°, smooth and sometimes glaucous ; 
leaves lanceolate and taper-pointed, serrate and ciliate, smooth ; rays 
7-14, rather long. N. and 5. . 

Var. gigantéa, Gray. Leaves pubescent, the lateral ribs more promi- 
nent. Same range. 


| || Stem and generally the leaves prominently pubescent or scabrous (S. 
serotina, var. gigantea, above, may be sought here). 


o Plant green. 


S. Canadénsis, Linn. ~Rough-hairy, stout, 3°-6° ; leaves lanceolate 
and pointed, serrate or sometimes almost entire, pubescent beneath and 
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~ rough above ; heads small and rays very short. Common and variable, 


N. and S. 
S. radula, Nutt. Stem and leaves very rough; leaves oblong or 
obovate-spatulate. Ill, W. and 8S. ; 


o o Plant ashy-canescent. 


S. nemoralis, Ait. Pubescence close; stem nearly simple, less than 
8°; leaves oblanceolate or spatulate-oblong, the lower obscurely crenate ; 
panicle becoming secund or one-sided ; rays 5-9, light-colored. Sterile 
soil, N. and S. 


— = Leaves either not at all 3-ribbed, or very obscurely triplinerved. 
|| Leaves all perfectly entire. 


S. sempérvirens, Linn. Smooth and stout, 1°-8°; leaves lanceolate 
and slightly clasping, very smooth, the lowest ones obscurely 3-nerved ; 
heads rather large and showy, the 7-10 rays golden. Seashore, N. B. to 
Fla. Flowers early. } 

S. oddra, Ait. Smooth or nearly so, 2°-3°, the stem slender and 
sometimes reclined ; léaves not 3-nerved, linear-lanceolate, shining and 
pellucid-dotted ; heads very small ; rays 3-4, rather large. Canada to Fla. 


\| | Some of the leaves more or less crenulate or serrate (except sometimes 
the first). 


© Panicle thyrsoid, pyramidal or long-virgate. 
x Scales thin, acute. 


S. stricta, Ait. Very smooth, with small, appressed, entire, lance- 
oblong, thickish leaves, the upper ones mere bracts; heads in a narrow 
spicate raceme; rays 5-7. Pine barrens, N. J., S. 

S. pubérula, Nutt. Minutely hoary ; leaves lanceolate-acute ; heads 
very numerous in short racemes which form along dense panicle ; rays 
about 10. Me., S. 

x x Scales firm, obtuse. 

S. uligindsa, Nutt. Smooth, 2°-3°; leaves lanceolate, tapering into 
a winged petiole ; racemes much crowded into a dense wand-like panicle ; 
rays 5-6, small. Bogs, N. 

S. speciosa, Nutt. Smooth, 3°-6°; leaves rather thick, rough-mar- 
gined, oval or ovate, or the uppermost oblong-lanceolate ; heads in 
numerous erect racemes, which form a pyramidal panicle ; rays about 5, 
large. Can. to N. C. and W. 


o o Panicle short and broad or racemose. 


x Leaves linear or lanceolate, sessile (on the stem), obscurely veiny; 
heads in a short and broad panicle of secund clusters. 


S. tortifdlia, Ell. Stem 2°-3°, scabrous-pubescent; leaves linear, 
generally twisted ; rays very short. Va., S. 

S. pilosa, Walt. Stout, 38°-7°, with spreading hairs; leaves oblong- 
lanceolate or ovate-lanceolate, hairy beneath; rays 7-10, very short. 
Pine barrens, N. J., S. 


x x Leaves broad or ample, veiny ; heads racemosely paniculate. 
+ Foliage rugose-veiny, pubescent or scabrous above or below. 


S. patula, Muhl. Stem strongly angled, smooth, 2°-4°; leaves ovate, 
very rough above, smooth and veiny beneath ; racemes rather short and 
numerous. Can. to Ga. and Tex. 

S. amplexicatlis, Torr. & Gray. Slender, 1°-3°, more or less pubes- 
cent; leaves ovate, acute, scabrous above and soft-pubescent beneath 
clasping ; rays about 3 (sometimes 0). Fla., W. ; 
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S. rugosa, Mill. Very leafy, 1°-6°, rough-hairy ; leaves ovate-lance- 
olate or oblong, firm, very rugose, often scabrous above and hirsute on 
the veins beneath; rays 6-9. Can. to Tex. 

S. ulmifdlia, Muhl. Stem smooth; leaves thinner, elliptic to oblong-— 
lanceolate, soft-hairy beneath ; rays about 4. Me., W. and §. 


+ + Foliage inconspicuously reticulated, not scabrous above, and com- 
monly smooth and glabrous beneath. 


—Very leafy to the top. 


S. Ellid6ttii, Torr. & Gray. Smooth, stout, 1°-3°; leaves very numer- 
ous, elliptic or oblong-lanceolate, acute, strongly veined, thick, shining 
above ; heads in dense spreading racemes of a crowded, often pyramidai 
panicle. Mass. to Ga. 


—— Leaves becoming few and small towards the top of the stem. 


S. neglécta, Torr. & Gray. Smooth, stout, 2°-4°; upper leaves 
oblong-lanceolate, acute and nearly entire, the lower ovate-lanceolate or 
oblong and sharply serrate ; racemes short and dense, becoming spread- 
ing; akenes nearly glabrous. Bogs, Can. to Md., W. ‘ 

S. Bodttii, Hook. From smooth to pubescent, slender, 2°-5°; leaves 
ovate- to oblong-lanceolate, pointed, finely serrate ; heads loosely racemose ; 
rays 1-5 (or 0); akenes pubescent. Va., 8. 

S. arguta, Ait. Stem angled, smooth, 2°-4°; leaves large and thin, 
ovate, strongly sharp-serrate; racemes pubescent, spreading, in an 
elongated open panicle; rays large, 6-7; akene generally glabrous. 
N. Eng. to Ohio and Va. 

S. jtincea, Ait. Smooth; stem rigid and mostly simple, 19-3°; stem 
leaves elliptic or lance-oval, sharply serrate, pointed, the radical ones 
lanceolate or narrow-oblong; racemes dense and naked, becoming elon- 
gated and recurved, forming a handsome corymbose panicle ; rays small, 
8-12. Common, Can. to Tenn. 


12. BELLIS, DAISY. (Latin: bellus, pretty.) Flowers spring and 
summer (p. 225), 


B. integrifolia, Michx. In open grounds from Ky., S. W.; stems 
branching, spreading, 4'-10’ long, bearing some lanceolate-oblong or 
spatulate leaves, and terminal, slender-peduncled heads with pale blue- 
purple rays. © @ 

B. perénnis, Linn. Tru or Everisn Darsy. Cult. from W. Eu., 

ostly in double-flowered varieties, i.e., with many or all the disk flowers 
changed into rays, or, in the common quilled form, all into tubes (pink 
or white); in the natural state the center is yellow, the rays white and 
more or less purplish or crimson-tipped underneath ; head solitary, on a 
short scape; leaves spatulate or obovate, all clustered at the root. 2 ~ 


13. BOLTONIA. (Named for James Bolton, an English botanist.) 
Wild plants of low grounds S. and W., resembling Asters except in the 
akenes and pappus; ray flowers blue-purple or nearly white; disk 
flowers yellow; inautumn. 2 (p. 226.) 

B. diffusa, L’Her. Heads small, loosely panicled on the slender, open 
branches, which bear small, awl-shaped leaves, those of the stem lance- 

lirear ; pappus of several bristles and 2 short awns. Ill. and S. 


B. asteroldes, L’Her. Heads fewer and larger, in corymbs; leaves 
lauceolate; pappus of minute bristles and 2 (or 0) awns. Penn., S. 


and W. 


= 
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14. CALLISTEPHUS, CHINA ASTER. (Greek: beautiful crown.) — 


@ (p. 225.) 

C. horténsis, Cass. (or C. Cnrininsis). The well-known GARDEN OF 
Cuina Asrur, of the gardens, a native of China and Japan, has numerous 
varieties of various forms and colors, the finest full-double. 


15. SERICOCARPUS. (Greek: silky fruit.) 2 (p. 225.) 
* Pappus rusty ; leaves serrate. 


S. conyzoides, Nees. Pubescent; leaves oblong-lanceolate, or the 
lower spatulate, ciliate. Me., S. and W. 


x * Pappus white; leaves entire. 


S. solidagineus, Nees. Smooth; leaves linear and rigid, obtuse, the 
margins rough. N. Eng., 8. 


16. ASTER, ASTER, STARWORT. (Aster, a star.) This vast 
genus is too difficult for beginners, and those who are prepared for its 
study will use the Manual for the northern species, and Chapman’s 
Southern Flora for the few that are peculiarly southern. Common and 
characteristic plants of the autumn flora (p. 225). 


* Pappus double, i.e. in two rows, 


A. umbellatus, Mill. Smooth and stout, leafy to the top; leaves 
long-lanceolate, taper-pointed; heads very many, in compound flat 
corymbs; rays rather few, white. Common and variable. 

A. infirmus, Michx. Slender, only moderately leafy ; leaves obovate 
or oblong-lanceolate, ciliate; heads few on spreading peduncles, white. 
Mass., S. 

A. linariifdlius, Linn. Leaves linear and rigid, rough-margined ; 
heads with violet (varely white) rays, solitary on simple branches ; plant 
19-29, Common. ‘ 

* « Pappus simple. 
+ Scales mostly closely imbricated, the tips not conspicuously herbaceous 
or spreading. 


++ Leaves lanceolate, or narrower. 


A. nemoralis, Ait. Minutely pubescent, slender, 19-2°; leaves small 
and rather rigid, lanceolate, nearly entire, the margins revolute; invo- 
lucre obconical, the scales linear-lanceolate or the outer awl-like ; rays 
long, dark lilac. Bogs, N. 

A. acuminatus, Michx. Somewhat hairy, the stem simple (1°) and 
often ziezag; leaves oblong-lanceolate, long-pointed, toothed, not revo- 
lute ; scales few and loosish, linear-lanceolate ; heads not numerous, the 
rays white or violet. N. Eng. and 8. in the Mts. 

A. ptarmicoides, Torr. & Gray. Smooth or nearly so, the stems 
simple (8/-2°) and clustered; leaves linear-lanceolate and rigid, entire, 
not revolute, rough-margined ; heads small, white (rarely yellowish W.) 
in a flat corymb; scales thickish and obtuse. Rocks, N. 


++ ++ Leaves cordate, stalked and coarsely serrate. 


A. corymbosus, Ait. Slender and often zigzaz, 2°; leaves thin and 
nearly or quite smooth, taper-pointed, the teeth unequal and spreading 
on marginless petioles; rays white, 6-9. Woods, Can. to Ga. ti 

A. macrophyllus, Linn. Larger and stouter, with thickish, rough 
closely-serrate and abrupt-pointed leaves ; heads larger, white or bluish, 
the rays 10-15. Like range. - ‘ 


7 


, 
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+ + Scales variously imbricated, the tips herbaceous (green) and spread- 
ing, or the outer ones wholly leaf-like. 


++ Leaves silvery-silky both sides, and sessile and entire. 


A. sericeus, Vent. Slender, 19-29; leaves lanceolate or oblong, 
spreading; involucre globular with spreading scales; heads mostly soli- 
tary, showy, violet. Dry soil, Wis., -W. and S. 

A. céncolor, Linn. Leaves crowded and appressed, as are the scales 
of the obovoid involucre; heads in a compound wand-like raceme, violet. 
Near the coast, R. I1., 8. i 


++ ++ Leaves not silvery-silky, various. 


= Stem leaves all (or at least the lowest) cordate and petioled ; radical 
leaves all prominently cordate. 


|| Rays about 40; involucral scales squarrose. 


A. anémalus, Engelm. Pubescent and roughish, 2°-4°; upper leaves 
small se nearly or quite sessile ; heads rather large, bright violet.  Ill., 
W. and 8. 


| | Lays 10-20, light-blue or white; scales not squarrose. 
o All or part of the petioles wing-margined. 


A. undulatus, Linn. Leaves ovate or lance-ovate, the margins wavy 
or slightly toothed, roughish above and downy beneath, the uppermost 
with clasping petioles. Common. 

A. sagittifolius, Willd. Rigid and erect, 2°-3°, with ascending 
branches; leaves ovate-lanceolate, the lower cordate and on margined 
petioles, the upper becoming narrower; involucre oblong, the scales 
narrow-tapering and loose. Comuon, N, and §. 


o o Petioles not wing-margined (except occasionally in the first). 


A. cordifdlius, Linn. Stem much branched, the branches diverging 
and bearing very numerous panicled heads ; lower stem leaves all pro- 
minently heart-shaped, the petioles ciliate and only slightly or not at all 
margined ; involucre obconical, with short and nearly obtuse, appressed 
tips. Common, Can. to Ga., and W. Variable. 

A. azureus, Lindl. Heads larger; leaves ovate-lanceolate or oblong, 
rough, the petioles usually long and hairy, the uppermost becoming 
nearly linear and sessile, or on the branches even awl-like ; involucre 
obconical, slightly pubescent. N. Y.,S. and W. 


— = Stem leaves clasping or sessile (or if short-stalked, not cordate), 
various. 
o Leaves broadish, prominently cordate-clasping or with a winged- 
petiole-like base. (Forms of A. Novi-Belgii and A. oblongifolius, 
below, may be sought here.) 


x Leaves entire (rarely very obscurely toothed in first two). 


A. leevis, Linn. Smooth and glabrous, often glaucous, 20-49 leaves 
thickish, lanceolate or broader, the upper auriculate, or cordate, clasp- 
ing; involucre hemispherical, with abrupt green tips; rays blue. Com- 
mon and handsome. 

A. patens, Ait. Rough-pubescent, 1°-8°, the branches loose and 
widely spreading ; leaves ovate-oblong or longer, rough above and on the 
margins ; involucre ovoid, scales with pointed spreading tips ; rays purple. 
N. and S. 

A. Ndve-Angliz, Linn. Tall and stout, 3°-8°, hairy, very leafy ; 
leaves lanceolate and acute, pubescent; scales nearly equal and loose, 
awl-like, glandular-viscid; flowers large, rose or purple. Can. toS. C., 
and W.; also cult. 
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x x Leaves with few or many prominent teeth. 
+ Leaf base distinctly clasping. 


A. prenanthoides, Muh]. 1°-8°, hairy above in lines ; leaves ovate- 
lanceolate, rough above and smooth beneath, narrowed into a long entire 


portion which is suddenly dilated into an auricled base; heads on short | 


divergent peduncles, pale violet or whitish. Along streams, N. ‘ 

A. puniceus, Linn. ‘all and stout, 38°-7°, rough-hairy all over (or in 
some forms smoothish below); leaves oblong-lanceolate and but little 
narrowed at the base; heads subsessile, in a panicle or thyrse; flowers 
large, purple to white. Variable. N.; 8. to Ga. 


+ + Leaf base wing-petiole-like, not auriculate. 


A. pdtulus, Lam. Glabrous or nearly so, 1°-4°; leaves ovate or 
oblong-lanceolate, serrate in middle, narrowed at both ends, the lower 
ones into a winged petiole ; heads loosely panicled, violet or white ; scales 
unequal. N. Eng. 

A. Blliéttii, Torr. & Gray. Stem (2°-3°) minutely pubescent; leaves 
thickish, oblong-lanceolate, appressed-toothed, tapering into a narrow, 
petiole-like contraction ; heads numerous, corymbose-paniculate, purple ; 
scales nearly equal. S.C. to Fla. , 


o o Leaves (mostly narrower) not cordate-clasping, nor with wing-sessile 
bases. 


x Involucre and branchlets viscid or glandular. 
+ Leaves rigid and obtuse. 


A. grandiflérus, Nutt. Slender, hispid, 19-89; leaves very small, 
linear ; rays violet, long. Handsome. Va., S. 


++ Leaves soft and acute. 


A. oblongifolius, Nutt. Minutely glandular-puberulent, 1°-2° ; leaves 
narrow-oblong or lanceolate, mucronate, somewhat clasping; flowers 
rather small, purple. Banks, N. 

A. spectabilis, Ait. Roughish, stout, 19-29, leaves oblong-lanceolate 
or spatulate-oblong, mostly entire ; heads few, large and showy (purple), 


the scales with the upper half herbaceous and spréading. Near the coast, 
Mass. to Del. 


x x Not viscid or glandular (except, perhaps, in A. surculosus). 
+ Fadical leaves tapering into margined petioles. 
— Leaves entire or obscurely serrate. 


A. surculdsus, Michx. Low (1° or less), with filiform rootstocks ; 
leaves linear or lanceolate, rigid; heads medium-sized, few or solitary, 
light purple. Near coast, N. J., S. 

A. gracilis, Nutt. Leaves oblong-lanceolate and small; scales coria- 
ceous and whitish, with short-ovate green tips; heads few. Pine barrens, 
N. J., S. and W. 

—— Leaves sharply serrate. 

A. rddula, Ait. Smooth or lightly hairy, leafy, 19-8°; leaves oblong- 
lanceolate, pointed, rugose, rough both sides, very closely sessile ; scales 
with short, spreading green tips ; flowers light-violet. N. Eng. to Del. 


++ Radical leaves not with margined petioles. 


—Involucral scales squarrose or with prominently spreading green tips 5 
leaves small, linear and entire ; heads small and racemose. 


A. amethystinus, Nutt. Tall and erect, 2°-5°, somewhat hirsute, 


branchy ; leaves lax ; scales with only the tips spreading : i 
oe ; y ps spreading ; rays light blue, 


a 
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A. multiflorus, Ait. Pale- or hoary-pubescent, 19-2°, bushy-branched ; 
leaves rigi¢ and crowded, with rough margins ; rays white (rarely bluish), 
Common ir dry ground. 3 


—— Scales generally appressed. 
us Plant very snooth, pale and glaucescent. 


A. turbinéllus, Lindl. Slender, 8°, paniculately branclfing ; leaves 
oblong or narrow-lanceolate, with roughish margins; scales linear, with 
blunt and short green tips; flowers violet. Ill., S. W. 

A. virgatus, Ell. Strict and simple, with the branches terminated by 
single heads; leaves lanceolate or linear, the lower ones long; scales 
acutish ; flowers violet. Va., S. 


wits Plant variously scabrous or hirsute, not glaucescent (except forms of 
the jirst). 


~ Leaves firm in texture, often thickish ; heads rather large and showy, 
the scales with loosish green tips. 


A. Nodvi-Bélgii, Linn. Short, 6/-24°, some forms wholly smooth, 
others with sparse pubescence ; leaves from oblong to linear-lanceolate, 
usually entire, the upper somewhat auriculate-clasping, the salt-marsk 
forms nearly fleshy; flowers blue or violet. Very common, in many 
forms, along the Atlantic coast, but reaching Ill. Flowers late. 


~ ~ Leaves of ordinary texture; heads mostly smaller, with less prom 
inently green-tipped scales. 


-~ Heads scattered, borne on the ends of slender bracteate branchlets. 


A. dumdsus, Linn. Smooth or nearly so, 1°-3°, loosely branched , 
leaves linear or somewhat broader towards the top of the plant, crowded 
and entire, rough-margined; involucre bell-shaped, with abruptly green- 
tipped scales ; rays violet or blue. Common. 


-—~ -~ Tleads in lax or racemose 1-sided sprays. 


A. racemdsus, Ell. Scabrous-pubescent on the erect or ascending 
slender branches ; leaves linear and rigid, small, acute, entire; flowers 
small, purplish, the scales very narrow and acute. S. C., 8. 

A. vimineus, Lam. Glabrous or very nearly so, 29-5°, very bushy ; 
leaves small and stiftish, linear or narrow-lanceolate and rather long, the 
larger ones sparsely serrate; scales narrow-linear, mostly acute ; heads 
very numerous, white. Very common. : 

A. difftisus, Ait. Pubescent, branchy; leaves large, thin and lax, 
lanceolate or broader, sharply serrate ; scales linear, obtuse or acutish ; 
flowers white or violet. Very common and variable. 


~~ Heads (in mature plants) paniculate or thyrsoid. 
D Scales subulately green-tipped; rays commonly pure white. 


A. ericoides, Linn. Smooth or sparsely hairy, 1°-3°; heads often 
tending rather to be racemose than paniculate, and borne on the ends of 
erect, much-bracted branchlets; leaves linear-lanceolate (or the lowest 
oblong-spatulate), becoming awl-like and stiffish above. Dry grounds. 
Variable. ; f 

A. polyphyllus, Willd. Tall, 4°-5°, with twiggy branches ; leaves 
4’ or 5! long, linear-lanceolate ; flowers rather large, early. N., and S. 
to N.C. CO 7D Scales not awl-tipped ; rays violet to white. 

() Scales of several lengths. 


A. TradescAnti, Linn. ~Much branched, 2°49, the heads small and 
numerous ; leaves lanceolate to linear, tapering to a slender point, the 
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lower and larger somewhat serrate; scales linear, green at the tip and 
down the back ; rays small, white or violet. Common. ; . 
A. paniculatus, Lam. Often taller, generally more strict, profusely 
paniculate-branched ; leaves thin, oblong or narrow-linear, the lower 
sharply serrate, upper entire; heads larger, in loose and leafy panicles ; 
scales narrow-linear with green tips and the outer ones green the whole 


length ; flowers violet or nearly white. Common. , a 
A. salicifolius, Ait. Leaves shorter and firmer than in the last, often } 
scabrous, mostly entire; scales more imbricated, firmer, linear, with =~ 
4 


acutish green tips; heads (rarely white) tending to be racemosely clus- 4 


tered. ; 
piesa, common O © Scales nearly equal. 


A. jtinceus, Ait. Slender and nearly simple, 1°-38°; leaves long- 
linear (3/-5’), all (or all but the lower most) entire ; heads comparatively 
few, light-purple, the outer scales a little shorter than the inner. Bogs, N. 

A. longifdlius, Lam. More branched; leaves broader, entire or 
sparsely serrulate ; heads larger, the scales about equal and little imbri- 
cated ; rays violet to almost white. Far N. 


17. ERIGERON, FLEABANE. (Greek words for spring and old man, 
suggested probably by the hoary appearance of some vernal species.) 


(p. 225.) 
* Rays conspicuous ; heads more or less corymbed ; stem erect. 
+ Rays purple or purplish, very numerous (50-150); pappus simple. 2 


BE. Philadélphicus, Linn. Rather hairy, 2° high; stem leaves oblong, 
mostly entire, and partly clasping ; spatulate and toothed root leaves, and 
several heads; rays very many and narrow, pale reddish-purple; flowers 
sumimer. Common. 

E. bellidifolius, Muhl. Rosrn’s Prantarn. Soft-hairy, 1°=2° high, 
with a cluster of rather large roundish root leaves lying flat on the 
ground ; stem leaves rather few and small; heads 1-9 and long-pedun- 
cled, rather large, with about 50 linear, light bluish-purple rays ; flowers 
late spring. Common. : 


+ + Lays white, only about 30, rather broad ; pappus simple. 2 


B. nudicatlis, Michx. Smooth, with oval or spatulate leaves all at 


the root ; slender scape 19-2° high, with a few small heads; flowers 
spring. Low grounds, Va., S. 


++ + Rays white or nearly so, 50 or more, narrow; pappus double, the 
outer of a row of minute chaffy bristles or little scales. @ 


E. strigosus, Muhl. 2°-4° high, smoothish, or roughish, with minute 
close-pressed hairs ; leaves entire, the lower spatulate and slender-petioled 
the upper lanceolate ; rays rather long; flowers all summer. Fields. : 
_ i. annuus, Pers. 8°-5° high, branched above, roughish, with spread- 
ing hairs; leaves ovate or lance-ovate, the lower ones coarsely toothed ; 


rays rather short, often tinged with purple; flowers all summer. Fields 
and waste places. 


* * Rays inconspicuous, scarcely longer than the cylindrical, bell-shaped, 
tnvolucre and the simple pappus, numerous, in more than one row. 


E. Canadénsis, Linn, Horsewrrp, Burrerwerp, Marn’s-rar. A 
common weed, with strong odor, in waste or cult. ground ; bristly hairy ; 
stem erect, strict, 1°-5° high; leaves linear, only the lowest ones cut- 
lobed ; heads of whitish flowers very small, panicled ; allsummer. -@ 
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18. BACCHARIS. (Dedicated to Bacchus.) Shrubby seaside or pine- 
barren plants. (p. 224.) 


B. halimifdlia, Linn. Smooth, somewhat scurfy, 69-12°, the branches 


angled; leaves obovate, petioled, coarsely toothed or the upper ones 


entire ; heads of whitish or yellowish flowers scattered or in leafy pani- 
cles. Mass., S. s 


19. PLUCHEA. (The Abbé Pluche, a naturalist of a century ago.) 

(p. 223.) 

P. bifrons, DC. Leaves oblong to lanceolate, closely sessile or -clasp- 
ing, veiny, 2'-3! long. 2°-3°. 2/ Cape May, S. 

P. camphorata, DC. Pale; leaves oblong-ovate or lanceolate, thick- 
ish and only obscurely veiny, the larger ones short-petioled. ‘Taller. @ 
Salt marshes, Mass., 8. - 


20. FILAGO, COTTON ROSE. (Latin: jilum, a thread, from the 
cottony hairs.) (p. 223.) 


F. GermGnica, Linn. Herna Impta of the old herbalists —the branches 
with a new generation of clustered heads rising out of the parent cluster 
at the top of the stem (as if undutifully exalting themselves) ; stems 65/- 
10’ high, crowded with the lanceolate, erect, and entire cottony leaves. 
Old dry fields from N. Y., S.; flowers summer and autumn. @ 


21. GNAPHALIUM, EVERLASTING, CUDWEED. (Greek: lock 
of wool.) (p. 228.) 


% Scales of the involucre white or yellowish-white ; stem erect, 1°-2° high ; 
heads many, corymbed. Common in old fields, copses, etc. 


G. polycéphalum, Michx. Leaves lanceolate, with narrowed base 
and wavy margins, the upper surface nearly naked; the perfect flowers 
few in the center of each head. @ 

G. dectirrens, Ives. Common from N. J. to Mich. and N.; leaves 
lance-linear, cottony both sides, the base partly clasping and extending 
down on the stem ; many perfect flowers in the center of each head. 2, 


* * Scales of the involucre tawny-purplish or whitish, not at all showy or 
petal-like ; heads small, crowded in sessile clusters ; stems spreading or 
ascending, 3'-20!' high. @ 

G. uligindsum, Linn. An insignificant little weed in wet places, espe- 
cially roadsides, with lanceolate or linear leaves, and inconspicuous heads 
in terminal clusters. 

G. purpireum, Linn. Taller, with oblong-spatulate or lanceolate 
leaves green above and white-cottony beneath, and purplish heads in 
axillary clusters, or spiked along the upper part of the stem; pappus 
plumes united at the base, and all falling off together. Coast of Me., S. 


22. ANTENNARIA, EVERLASTING. (Name from the pappus of 
the staminate flowers, which resembles the antenne of certain insects. ) 
Dp 2223:) 

A. plantaginifotia, Hook. Growing in patches, spreading by runners 
aud offsets; the root leaves spatulate or obovate and tufted ; flowering 
stems 4!-8' high, with few and small lanceolate leaves ; heads in a small 
corymb, the fcrtile ones (pointed, with pinkish styles) with narrow and 
acutish, the staminate (flat-topped) with white and rounded scaics. 
Sterile soil ; common. 

GRAY’S F. F- & G. BOT. —16 
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23. ANAPHALIS, EVERLASTING. (Greek, of no application.) 


2 (p. 223.) 

A. margaritacea, Benth. & Hook. Stem about 2° high, leafy to the 
top; the leaves lance-linear; heads in a broad corymb, the fertile ones 
with a few imperfect staminate flowers in the center; scales of the invo- 
lucre pearly white, rounded. Dry soil; common. 


24. HELIPTERUM, EVERLASTING, IMMORTELLE. (Greek : sun 
and wing, referring to the light plumed pappus.) Also known as | 
RuyopAntue. (p. 224.) 


H. Manglésii, F. Muell. Cult. in gardens for ornament, from Aus- 
tralia; a low smooth herb, with oblong and alternate clasping entire 
leaves, and loosely corymbed, showy, nodding heads of yellow flowers, 
the pearly involucre obovate or obconical, smooth, rose or white, very 
ornamental, in summer. 


25. HELICHRYSUM, EVERLASTING, IMMORTELLE. (Greek, 
referring to the golden flower heads.) (p. 223.) 


H. bractedtum, Andr. or (H. macr&nruum). From Australia; tall, 
smoothish or slightly downy, with lanceolate leaves; large heads termi- 
nating the branches and with some leaf-like bracts on the peduncle, the 
permanent and very numerous scales of the involucre very showy and 
petal-like, spreading in many ranks, golden yellow, and with white vari- 


eties. @ @ 


26. AMMOBIUM, EVERLASTING, IMMORTELLE. (Greek : mean- 
‘ing living in sand.) @ (p. 224.) 


A. alatum, R. Br. 1°-3° high, rather cottony ; root leaves oblong and 
tapering downwards into a petiole ; stem leaves small and lanceolate, and 
extended down the branches and stems in the form of leaf-like wings; 
heads solitary, with pearly white involucre surrounding yellow flowers. 
Cult. from Australia. 


27. INULA, ELECAMPANE. (Ancient Latin‘name.) 2 (p. 224.) 


!. Helénium, Linn. Common Exvecampanr. A stout herb, with stems 
3°-5° high, from a thick mucilaginous root (used in medicine) ; leaves 
large, entire, woolly beneath, those from the root ovate and petioled, the 
others partly clasping; heads large, but the rays very narrow. In old 
gardens and natural from Eu. by roadsides. 


28. POLYMNIA, LEAFCUP. (The muse, Polyhymnia, the dedica- 
tion for no obvious reason.) 2 (p. 226.) 


P. Canadénsis, Linn. 8$°-5° high, clammy-hairy; leaves thin, the . 
lower pinnatifid, the upper 8-5-lobed or angled ; rays of the small heads 
shorter than the involucre, few, pale-yellow and broad. Moist woods. 

P. Uvedalia, Linn. Roughish-hairy, stout, 4°-10° high ; leaves large, 
ovate and angled or lobed, the upper ones sessile ; rays of the large head 
10-15, bright yellow, longer than the involucre. Rich soil, N. Y.,S.and W. 


29. SILPHIUM, ROSIN PLANT. (Ancient Greek name.) Flowers 
summer and autumn. 2 (p. 226.) 
* Leaves alternate, large, most of them petioled. 


+ The stout and rough flowering stems (3°-6° high) leafy up to the fewlarge 
heads ; scales of involucre ovate, with tapering and spreading rigid tips. 


S. laciniatum, Linn. Rosivweep or Compass Puan, 


: of prai- 
ries, from Mich. W. and §S., so called because the rough . 


-hairy, deeply 
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Penatid root leaves (of ovate outline) incline to present their edges N. 
and 8. : 


+ + The slender smooth flowering stems (49-10° high) leafy only near 
the base, dividing above into a panicle of many sinaller heads. 


S. terebinthinaceum, Linn. Prarrim Dock, so called from the 
appearance of the large root leaves, which are ovate or heart-oblong and 
ae ee besides the slender petiole, the margins somewhat toothed. 

nio, W. 

S. compésitum, Michx. More slender and smaller, with round heart- 
shaped leaves either toothed or cut, or divided. N.C., 8. 


x * Leaves, or many of them, in whorls of 3 or 4 along the terete stems, 
rather small, entire or coarsely toothed. 


S. trifoliatum, Linn. Stem smooth, often glaucous, 4°-6° high ; leaves 
lanceolate and entire or nearly so, roughish; heads small. S. and W. 

S. Asteriscus, Linn. Rough-hairy ; leaves usually coarsely toothed ; 
heads fewer and larger. Va., S. 


* * * Leaves opposite and clasping or connate; stems leafy to the top. 


S. integrifdlium, Michx. Roughish, 2°-4° high, with terete stem and 
lance-ovate, partly heart-shaped, and entire, distinct leaves. Mich. W. 
and S. 

S. perfoliatum, Linn. Cup Prant. Very smooth square stems 4°-9° 
high, around which the ovate, coarsely toothed leaves are connate into cups 
which hold water from the rains. Mich., W. and S. 


30. PARTHENIUM. (Greek: virgin, of no application.) 2 (. 

227.) 

P. integrifolium, Linn. A coarse, rough plant, 1°-4° high, with 
alternate, oblong or oval, crenate-toothed leaves (the lower cut-lobed), 
and small whitish heads in a flat and dense corymb. Dry soil, Md. to 
Minn. and 8. 


31. IVA, MARSH ELDER. (Name unexplained.) (p. 223.) Our 
commonest species is 
I. frutéscens, Linn. Nearly smooth, shrubby at the base, 8°-8°; 


leaves oval or lanceolate, coarsely toothed, fleshy ; greenish-white heads 
axillary and forming a leaty panicled raceme. Salt coast marshes, 


Mass., S. 


32. AMBROSIA, RAGWEED. (The classical name.) (. 222.) 
Flowers greenish, all summer and autumn. A 


« Leaves all opposite. 


A. trifida, Linn. Tall, coarse herb along low borders of streams ; 
4°-10° high, rough; leaves deeply 3-lobed on margined petioles, the 
lobes lance-ovate and serrate ; staminate heads in racemes, their in- 
yolucres 3-ribbed on one side, the fertile one or fruit obovate and with 5 
or 6 ribs ending in a tubercle or spiny point. @ 


* * Some or all the leaves alternate. 


A. bidentata, Michx. Hairy, 1°-3° high, very leafy ; leaves alter- 
nate, closely sessile, lanceolate, and with a short lobe or tooth on one 
side near the base; heads in a dense spike, the top-shaped involucre of 
the sterile ones with a large lanceolate appendage on one side. Prairies, 


IL, S. and W. 
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A. artemisizfdlia, Linn. Roman Wormwoop, Hocweetn, Racweep, 
or BirreRWEED, Waste places and roadsides ; 1°-3° high, hairy or rough- 
ish ; twice pinnatifid leaves, either opposite or alternate, pale or hoary be- 
neath ; staminate heads in panicled racemes or spikes, the small, roundish 
fruit with about 6 little teeth or spines. 


33. XANTHIUM, COCKLEBUR, CLOTBUR. (Greek: yellow, the 


plants said to yield that color.) Coarse and vile weeds, with stout and | 


low branching stems, alternate and petioled, merely toothed or lobed 
leaves, and obscure greenish flowers, produced all summer. @ 
(p. 222.) * Tiiple spines in the axils of the leaves. 

X. spindsum, Linn. Stems slender and hoary, 19-29; leaves nar- 
rowed at buth ends, ovate-lanceolate, sometimes lobed or cut; fruit invo- 
lucre 4/ long, with 1 beak. Waste places, Ii. Tropics. 


* * No spines in the axils. 


X. strumarium, Linn. Leaves cordate or ovate, dentate, often lobed ; 
fruit involucre 3'-;! long, glabrous or puberulent, with nearly straight 
beaks and slender spines. Plant 19-29. Waste places. Old World. 

XX. Canadénse, Mill. Stouter; fruit 1/ long, densely prickly and 
hispid, the beaks usually hooked or strongly curved. Waste places. 


34. ZINNIA. (J. G. Zinn, a German botanist.) Commonly culti- 
vated for ornament. (p. 227.) 


Z. élegans, Jacq. GARDEN ZrnytA. Leaves ovate, heart-shaped, half- 
clasping ; heads very large, rose-colored, purple, violet, red, or White, 
2'—3' in diameter, also full-double like a small Dahlia ; chaff of receptacle 
crested-toothed at tip; akenes barely 2-toothed at summit. Mexicu. @ 
Cult. in many forms and under many names. 

Z. pauciflora, Linn. (or Z. MuLTIFLORA), Less common in gardens, being 
less showy ; leaves ovate-lanceolate; peduncle hollow, much enlarged 
under the head; rays obovate, red-purple ; chaff blunt, eutire ; akenes 
l-awned. Mexico. 

Z. angustifolia, HUBK. (Cult. as Z. atrea), from Mexico; is widely 
and copiously branched, rough-hairy, with lanceolate leaves ; many small 
heads ; oval orange-yellow rays, and conspicuously pointed chatf. 


35. HELIOPSIS, OXEYE. (Greek-made name, from the likeness 
to Sunflower.) 2/ (p. 228.) 


H. levis, Pers. Resembles a Sunflower, but has pistillate rays and 
4-sided akenes, sometimes without pappus; 1¢-4° high, smooth; leaves 


ovate or lance-ovate, triple-ribbed, petioled, serrate; head of golden- 


yellow flowers (with linear rays) terminating the branches, in summer ; 
pipyus of 2-4 minute teeth, or 0. N. Y., W. and S. 


H. scabra, Dunal. Roughish, particularly the leaves, which are more 
narrowly pointed, and the upper ones sometimes entire ; rays broader ; 
pappus of 2 or 8 conspicuous teeth. N. Y., W. and S. 


36. ECHINACEA, PURPLE CONE-FLOWER. (Greek ; 
Viz., receptacle with prickly pointed chaff.) 2f (p. 228.) 


E. purptrea. Moench. Stems (usually smooth) 19-2° high, from a 
thick and black, pungent-tasted root (called Black Samson by quack- 
doctors), bearing ovate or lanceolate, 5-nerved and veiny leaves, the lower 
long-petioled, and terminated by a large head; rays 15-20, dull rose- 
purple. VPeun., W and S. 


hedgehog, 


5 pal hh 


- 
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E. angustifolia, DC. From Wis. S., is a more slender form, bristly- 
hairy, with narrow, lanceolate, 3-nerved, entire leaves, and 12-15 brighter- 
colored rays. 


37. RUDBECKIA, CONE-FLOWER. (Named for Iudbeck, father 
and son, Swedish botanists.) (p. 228.) az 


* Disk oblong, or in fruit cylindrical and 1’ long, greenish yellow, the 
chaff very blunt and downy at the end; leaves all compound or cleft. 2 


R. laciniata, Linn. 3°-7° high, smooth, branching above; lowest _ 


leaves pinnate with 5-7 cut or cleft leaflets, upper ones 3-5-parted, or 
the uppermost undivided; heads long-peduncled, with linear drooping 
rays 1/-2/ long. ‘lhickets ; common. 


* * Disk conical, dark-purple, the chaff awn-pointed; lower leaves oflen 
pinnately parted or 8-cleft. @ 
R. triloba, Linn. Hairy, 2°-5° high, much branched; upper leaves 
lance-ovate and toothed, and the numerous simall heads with only about 
S rays. Penn. to Mo. and s. 


* * * Disk globular, pale dull brownish (receptacle sweet-scented), the 
chaff blunt and downy at the end; lower leaves 3-parted. 2 


R. subtomentdsa, Pursh. Somewhat downy, with leafy stems 3°-5° 
high, ovate or lance-ovate, serrate upper leaves and short-peduncled heads. 
Prairies, Wis., W. 

« * * * Disk broadly conical, dark-colored, the soft chaff not pointed ; 
rough-hairy plants 1°-2° high, leafy below, the naked summit of the 

stems or branches bearing single showy heads ; leaves simple. 2 


R. speciosa, Wend. Leaves lanceolate or ovate-lanceolate, pointed at 
both ends, 3-d-nerved, petioled, coarsely toothed or cut. Penn., W. 
and S. 

R. hirta, Linn. Stems stout and mostly simple; leaves nearly entire, 
tripie-ribbed, oblong-lanceolate or the lowest spatulate, the upper sessile. 
N. Y., W. and S.; introduced into meadows I. 


38. LEPACHYS. (Greek: thick and scale.) Receptacie anise-scented 
when crushed. 2f (p. 227.) 


L. pinnata, Torr. & Gray. Minutely roughish and slightly hoary ; 
the slender leafy stems 3°-5° high, bearing leaves of 3-7 lanceolate leat- 
lets, and somewhat corymbed heads with the oval or oblong disk much 
shorter than the oblong, drooping yellow rays; akenes scarcely 2-toothed, 
flattish, the inner edge hardly wing-margined. Dry BOM, \WieoNee Vogue 
and S. 

L. columnaris, Torr. & Gray. 1°-2° high, with single or few long- 
peduncled heads, their cylindrical disk often becoming 2’ Jong, and longer 
than the 5-8 broad drooping rays, these either yellow, or vay. pulchér- 
rima, with the base or lower half brown-purple ; akenes 1-2-tvothed at 
top and winged down one edge. Prairies, W.; also cult. 


39. HELIANTHUS, SUNFLOWER (which the name means in 
Greek). The following are the commonest of the numerous species, 
many of which are difficult of study. (Lessons, Fig. $81.) (p. 227.) 

* @ Receptacle flat and very broad ; disk brownish ; leaves generally 
alternate,broad and triple-ribbed, petioled; flowers suniner. Cult. for 
ornament; wild only far W. and S. W.; flowers all summer. 


H. Annuus, Linn. Common SuNFLOWER of the gardens, with huge 
heads ; leaves green, roughish, not hoary. 
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H. argophyllus, Torr. & Gray. Texas, cult. for its hoary-white foliage ; 
heads smaller. 


* * Y Receptacle and disk convex ; heads middle-sized or rather small, 
the disk various; leaves opposite or alternate; flowering throughout 
late summer and autumn. 


«+ Disk dark-purple or brown, contrasting with the yellow rays. 


+ Leaves long and linear, 1-nerved, entire, sessile; heads small and 
mostly corymbed ; involucre of leaf-like spreading scales. 


H. angustifdlius, Linn. Slender rough stems 2°-6° high ; lower leaves 
opposite and rough, revolute. Pine barrens, IS We, IS 

H. orgyalis, DC. Stems (6°-10° high); leaves crowded, very narrow, 
alternate, smooth; flowers late. W. of the Miss. Cult. for its tall strict 
habit. 


++ ++ Leaves oval or lanceolate, opposite ; stems 1°-8° high, bearing solitary 
or few long-peduncled, rather large heads; involucre of short, close 
scales. 


H. heterophyllus, Nutt. Rather hairy, with lowest leaves oval or 
oblong, upper ones lance-linear and few; scales of involucre lanceolate. 
Low pine barrens, Ga., 8. 

H. rigidus, Desf. Dry prairies W. and S.; rough, with thick firm 
leaves lance-oblong or the lower oval; scales of the involucre ovate ‘or 
oblong, blunt. 


+ + Disk yellow as well as the rays, or hardly dingy-brownish. 


+ Scales of the involucre short and broadly lanceolate, regularly imbdri- 
cated, without leaf-like tips; leaves nearly all opposite and nearly 
entire. 


H. occidentalis, Riddell. Somewhat hairy, with slender simple stems 
19-8° high, sending off runners from base, naked above, bearing 1-5 
heads ; lowest leaves ovate or lance-ovate ; upper ones narrow, small and 
distant. Ohio, W. and S. 


H. mollis, Lam. Soft white-woolly all over, 2°-4° high, leafy to the 
top, the leaves heart-ovate and partly clasping. -Ohio, W. and S. 


++ ++ Scales of the involucre looser and leafy-tipped; stems leafy to the 
top. 


= Leaves chiefly alternate and not triple-ribbed. 


H. egrésse-serratus, Martens. Smooth and glaucous, 6°-10°; leaves 
long-lanceolate, petioled, serrate. Ohio, W. and S. ‘ 
H. gigantéus, Linn. Rough and rather hairy, 3°-10° high, with lance- 


m 
- 
* 


olate serrate, nearly sessile leaves, and pale-yellow rays. Common in low 


grounds. 


i Leaves mainly opposite, except in the last, 38-ribbed at base or triple- 
ribbed. (Several species, the following the most important.) 


|| Sessile or short-petiolate, entire, or serrulate. 


is cicihgeenp on Linn. Common in dry sterile soil; stem smooth, 
ee igh; leaves rough ovate-lanceolate, tapering to a point, and 
8-nerved at the rounded sessile base. é 
os hirsttus, Raf. Differs from the preceding in its rough-hairy stem 
—2 high, and leaves with narrower base more or less petioled. Ohio, W 
H. strumosus, Linn. Stems mostly smooth, 3°-4° hich ; leaves broadly 
lanceolate or lance-ovate, rough above and whitish or white-downy a: 


neath, their margins beset with fine appre é i 
¢ s ssed teeth 
and margined. Common. a ee oy 
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ll || Leaves longer-petioled, coarsely serrate. 


H. decapétalus, Linn. So named because (like the preceding) it 

commonly has 10 rays; stems branching, 3°-6° high; leaves thin and 
_bright-green, smoothish, ovate, coarsely toothed and abruptly contracted 
into margined petioles ; scales of the involucre long and loose. 

H. muttirvorus, Linn, of gardens, unknown wild, is probably a 
modified form of the last. The heads are 2/-4! across and double ; i.e. all 
the disk flowers ligulate. 

H. tuberdsus, Linn. JerusaALeM ARTICHOKE (i.e. Girasole or Sun- 
flower in Italian, corrupted in England into Jerusalem); cult. for the 
tubers, and run wild in fence rows; also native, Penn. W. and S.; 5°-7° 
high, with triple-ribbed ovate petioled leaves, rough-hairy as well as the 
stems, all the upper ones alternate, the running rootstocks ending in 
ovate or oblong edible tubers. (Lessons, Fig. 101.) 


40. VERBESINA, CROWN-BEARD. (Name obscure.) Ours are 
tall (4°-7° high) branching herbs, in rich soil, with compound corymbs 
of small heads. 2f (p. 227.) 


V. occidentalis, Walt. Stems 4-winged; leaves smoothish, large and 
thin, ovate and opposite pointed, at both ends; flowers yellow; akenes 
wingless. Penn. to Ill. and S$. 

_V. Virginica, Linn. Of like range, has stem less winged, smaller 
lance-ovate alternate leaves soft-downy beneath, white flowers, and 
narrowly winged akenes. 


41. ACTINOMERIS. (Greek: alluding to the irregularity of the rays 

in the commonest species.) 2f (p. 227.) 

A. squarrdsa, Nutt. Stems branching, 4°-8° high; leaves lance- 
oblong, tapering to both ends; heads numerous, corymbed ; spreading 
involucre ; 4-10 irregular rays, and broadly winged akenes ; flowers Sept. 
N. Y., W. and S. 


42. DAHLIA. (Named for a Swedish professor, Dahl, contemporary ~ 

with Linneus.) 2 (p. 227.) 

D. variabilis, Desf. Common Dantia. Leaves pinnate, with ovate 
serrate leaflets; heads large, much increased in size and altered, of all 
colors; the ray flowers pistillate ; roots fascicled and tuberous (Lessons, 
Fig. 87). Mexico. ; 

D. coccinea, Cav. Ray flowers scarlet and neutral ; the disk flowers 
yellow ; outer involucral bracts 5, reflexed. Mexico. 


43. COREOPSIS, TICKSEED. (From Greek for bug, from the shape 
of the akenes.) Many wild species ; several cult. for ornament, being 
known as Caxiiorsis. (See Lessons, Figs. 268, 269, 290,291.) (v. Dit) 

§ 1. Rays broad, coarsely 3-5-toothed; outer involucre. not longer than 
the inner; akenes orbicular or oval, incurved when mature. Chiefly 
cultivated. 

* @ © Disk flowers and lower part of the rays dark-colored or brown- 
purple ; akenes in these spectes wingless and nearly naked at top ; leaves 
compound. 


C. tinctdria, Nutt. The commonest species of country gardens ; smooth, 
with lower leaves twice-pinnately divided into narrow leaflets, numerous 
heads, and lower half or sometimes almost the whole of rays brown- 
purple ; in one variety they are changed to tubes. Minn., S. 
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C. Drumméndii, Torr. & Gray. Low and spreading, rather hairy, with 
leaves of 3-7 oval leaflets, or sume of them simple; heads on long pedun- 
clis; very broad rays golden-yellow, with small dark spot at base. Tex. 
Common in gardens. 


* * @ Disk flowers yellow; rays yellow, with a darker and purpitsh- 
streaked spot near the base; akencs winged and 2-tovthed. 


C. corond‘a, Hook. Low, with slender-petioled leaves — oblong or spatu- 
late, or some of them 3-)-parted—and very long peduncie; rays broad 
and handsome. ‘Tex. Cult. 


* * * 21 Disk flowers and rays (1! long) entirely yellow; akenes orhicu- 
lar, much incurved and broadly winged when ripe, crowned with 2 little 
tecth or scales. 


C. lanceolata, Linn. Wild W. and S., and cult. ; 19-29 high, smooth 
or sometimes downy, in tufts, with lanceolate or oblanceolate citire leaves, 
mostly crowded at the base, and long slender peduncles ; flowers in early 
Sulnimer, 

C. auriculata, Linn. Wild W. and S., and in some gardens; taller, 
somtimes with runners or suckers at base, leafy to near the top ; upper 
leaves oblong, lower roundish and sometiines auricled at base or with 3-5 
lobes or leaflets. 


§ 2. Rays entire or nearly so, oblong or lanceolate; akenes oblong, with 
a very narrow wing or border, not tneurved, and obscurely if at all 2- 
tovthed ut the apex; scales of outer involucre narrow and entire; heads 
rather small, the fluwers all yellow. 2 


*% Low. 19-39 hiah, leafy to the top ; leaves really opposite and sessile, but 
Weided into 3 leaficts, thus seeming to be Bina whorl. Wild chiefly in 
S. Slates; all but the jirst are cult. in yardens. 


C. senifdlia, Michx. Seemingly 6 lance-ovate and entire leaflets in a 
whorl (i.e. two, but each 8-divided), smooth or downy. 

C. verticillata, Linn. he pair of leaves cut into once or twice pin- 
nate almost thread-shaped divisions, smooth. 


C. delphinifolia, Lam. Very like the last, but with fewer lance- 
linear divisions. 


«x * Tall, leafy to the top, with evidently opposite petioled leaves. 


C. tripteris, Linn. Stems simple, 4°-9° high; leaves of 3-5 lanceo. 


late entire leaflets; heads corymbed; very short outer involucre, and 
blunt rays. Rich ground, W. and §S. 


§ 8. Rays oval or oblong, golden yellow, slightly notched; akenes wing: 
less, not incurved, bearing 2 awns or tecth fura pcppus ; outer trvolucre . 
conspicuous and resembling leaves; branching plants of wet grounds, 
with thin leaves mostly of 3-7 pinnate toothed or cut vetny leaflcts ; re- 
sembling the next genus, but the awns not downwardly barbed. @@® 


C. trichospérma, Michx. Swamps mostly near the coast; 19-2° high, 
with 3-7 lanceolate or linear cut-toothed leaflets or divisions ; numerous 
heads, and narrow-oblong or linear wedge-shaped marginless akenes with 
2 stout teeth. 

C. aurea, Ait. Upper leaves often simple, lower nearly as in the fore- 
going, and shorter wedge-obovate akenes with 2 or 4 short, chaff-like 
teeth. = Va... s. 

C. aristé3sa, Michx. Leaves more compound, with oblong or lanceo 
late, often pinnatifid leaflets, and broad-obovate, very flat akenes sliclhtly 
margined and bristly ciliate, the pappus of 2 long and slender awns, or 
sometimes 3 or 4, or in one variety none at all. Mich., W. and §S. 


eee a rare ee ts 
7 ae ae . sy ; 3) "I ‘ 
- COMPOSITE FAMILY. 249 


44, BIDENS, BUR MARIGOLD, BEGGAR’S TICKS, PITCHFORKS. 
(Latin: two-toothed, from the usually 2 awns of the pappus.) Our 
species @ or @. ‘The akenes adhere to the dress or to the fleece of 
animals by their barbed awns. (p. 227.) 


* Akenes broad and flai, with bristly ciliate margins. 
+ Coarse and very homely weeds, commonly without any rays. 


' B. fronddésa, Linn. Common Beccar’s Ticks. Coarse weed in low or 
manured grounds; 2°-G° high, branched, with pinnate leaves of 3-5 
broad lanceolate, coarsely toothed leaflets, outer involucre much longer 
than the head, and wedye-obovate akenes ciliate with upturned bristles, 
and 2-awned. 

B. connata, Muhl. Smooth, 19-2° high, with simple lanceolate and 
taper-pointed leaves, or the lower 3-divided and decurrent on the petiole; 
smaller heads; narrow wedge-shaped akenes, winutely and downwardly 
ciliate and bearing about 38 awns. Low grounds. : 


+ «— Low smooth herbs, with showy golder rays 1! long. 


B. chrysanthemoides, Michx. Shallow water or wet places; 6/-30! 
high, with simple, lanceolate, sessile, serrate leaves, outer involucre 
shorter than the rays, and wedge-shaped akenes with almost prickly, 
downwardly barbed margins and 2-4 awns. 


* * Akenes linear or needle-shaped. 


B. Béckii, Torr. Immersed in water, N. and W., the single, short- 
peduncled heads rising above the surface, and with showy rays; leaves 
cut into very numerous, fine, hair-like divisions ; awns of the stout akenes 
4-(, barbed near the tip. 

B. bipinnata, Linn. 19°-8° high, branched, with 1-3-pinnately parted, 
petioled leaves ; ovate-lanceolate leaflets ; small heads ; short, pale-yellow 
rays, and slender akenes with 3-4 barbed awns. Dry soil, R. L, S. 
and W. 


45. COSMOS. (Greek: an ornament.) Tall plants with handsome, 
fine, foliage and very late flowers. Cult. (p. 227.) 


C. bipinndtus, Cav. Leaves pinnately divided into narrowly linear or 
almost filiform lobes; outer involucral scales ovate-lanceolate and acumi- 
nate; rays 1/-2! long, rose-color. @ Mexico. 

C. tenuifolius, Lindl. Rather lower, the foliage still more finely cut; 
outer scales less acuminate; rays rich or dark purple. @ Mexico. 


46. HELEHNIUM, SNEEZEWEED. (Old Greek name.) (p. 226.) 


H. autumnale, Linn. The commonest species, wild in low grounds ; 
194° high, with lanceolate, toothed leaves, their base often decurrent on 
the stem, and a corymb of showy yellow-flowered heads, the rays often 


drooping, in autumn. 2 


47. GAILLARDIA. (Gaillard de Merentonneau, a French botanist.) 


(p. 226.) 
G. lanceolata, Michx. Leaves narrow (mostly entire), lanceolate ; 
rays commonly small and few, yellow, and purple disk flowers. 8, Car., 


W.and 5S. 2 

G. Seiohélla, Foug. Wild from La., W., and cult. for ornament (one 
form called G. rfcra), has broader leaves, some of them cut-toothed or 
lobed, and showy heads with the large rays mostly brownish crimson- 


purple with yellow tips. ® 
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G. aristata, Pursh. More downy than the last, less branched, with 
large showy rays yellow throughout, or their base brown-purple. In cul- 
tivation known as G. GRANDIFLURA. 2f Dak., 8. and W. 


48. DYSODIA, FETID MARIGOLD. (Greek: denoting ¢i-scent of 
the plant.) (p. 224.) : 


D. chrysanthemoldes, Lag. A low weed, nearly smooth, with spread- 
ing branches, opposite pinnately parted and finely cut leaves, and few 
yellow rays scarcely exceeding the involucre. Roadsides, W. and S. @ 


49. TAGETES, FRENCH or AFRICAN MARIGOLD, but from 
South America and Mexico. (Mythological name.) Plants strong- 
scented ; leaves pinnate, the leaflets cut-toothed. @ (p. 224.) 


T. erécta, Linn. Larcr Arrican M. Leaflets lanceolate, inflated 
club-shaped peduncles, and heads of orange or lemon-colored flowers, 
often full-double. 

T. pétula, Linn. Frencn M. With finer lance-linear leaflets, cylin- 
drical peduncles, and narrower heads, the rays orange or with darker 
stripes. 

T. signdta, Bartl. More delicate, low, much-branched species, with 
finely cut leaves, slender peduncles, and smaller heads, the 5 rays purple- 
spotted or spotted and striped with darker orange at base. ; 


50. ANTHEMIS, CHAMOMILE. (Ancient Greek name, from the 
profusion of flowers.) Natives of Old World. Peduncles bearing 
solitary or very few heads. (p. 226.) 


* Rays neutral. 


A, Cétula, Mayrweep. Roadsides, especially E.; low, strong-scented 
and acrid, with leaves thrice pinnately divided into slender leaflets or 
lobes, rather small heads terminating the branches, with white rays and 
yellow center; allsummer. @ (Lessons, Fig. 379.) 


x * Rays pistillate. 


A. arvénsis, Linn. Resembles Mayweed and grows in similar places, 
but less common; not unpleasantly scented, has fertile rays and a minute 
border of pappus. @ @ 

A. nébilis, Linn. Yields the Chamomile-flowers of the apothecaries ; 
spreads over the ground, very finely divided foliage pleasantly strong- 
scented ; rays white; pappus none. 3/ 

A. tinctoria, Linn. Cult. for ornament ; 2°-3° hich, with pinnately 
divided and again pinnatifid or cut-toothed leaves and heads as large as ° 
those of Oxeye Daisy, with golden-yellow flowers, or the rays some- 
times white. 2/ 


51. ACHILLEA, YARROW, SNEEZEWORT. (Named after 
Achilles.) Leafy-stemmed, with small heads in corymbs. 2/ (p. 226.) 


A. Millefolium, Linn. Common Y. or Mrxroit, abounds over fields 
and hills; 10/-20! high, with leaves twice pinnately parted into very 
slender and crowded linear 3-5-cleft divisions, heads crowded in a close 
flat corymb, with 4 or 5 short rays, white (sometimes rose-colored). 

A. Ptérmica, Linn, Sneezeworr. Run wild from Eu. in a few places 
a in eb especially full-double variety ; leaves simple, lance- 

near, sharply cut-serrate ; i ith 8- 
iar lous mee re oT bg in a loose corymb, with 8-12 or more 
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52. CHRYSANTHEMUM, including LEUCANTHEMUM and PYRE- 
THRUM. (Golden flower in Greek; but they are of various colors.) 
All natives of Old World. (p. 226.) 


* Akenes of disk and ray flowers similar, angled or striate, but not 
winged. —PYRETHRUMS. 2) ~ 


+ Leaves pinnatisect or compound. 


C. coccineum, Willd. (PyrErHRumM rOsEuM of gardens). A handsome 
plant from Persia, cult. in many varieties, the terminal solitary large 
flowers in various colors, but chiefly in shades of red, and often double 
(i.e., disk flowers radiate); leaves finely pinnatisect, the lobes linear. 
Plant 1°-3°, smooth, the lower leaves petioled, the upper sessile. This 
(with C. crneRARizroxium, Vis., which has stem and lower surface of 
broader-lobed leaves canescent) is a source of commercial Pyrethrum 
or Persian insect powder. 

C. Parthénium, Bernh. Frverrew. Smooth, with branching, leafy, 
striate or grooved stems 19-3°; leaves ovate or oblong-ovate in outline, 
twice pinnately divided into coarse ovate cut divisions ; flowers #/ across, 
whitish, in corymbs, the peduncles leafy or bracted, the rays twice larger 
than the involucre ; short pappus dentate. Common in old gardens, and 
escaped. Ku. 

C. preGltum, Vent. (PyYRETHRUM PARTHENIFOLIUM of gardens). GoLDEN 
Fratuer. Pubescent, or becoming nearly smooth, the stems terete ; 
leaves very much cut, the segments oblong; peduncles naked; rays 
thrice longer than the involucre ; short pappus entire. A yellow-leaved 
form is used for carpet-bedding. Asia. 


+ + Leaves toothed or sometimes jagged, but not pinnatisect. 


C. LeucGnthemum, Linn. Oxnyr Daisy, WuirewrEp. Stem nearly 
simple and erect, smooth, 19-2°; leaves oblong-spatulate, sharply pinna- 
tifid-toothed, those on the stem sessile and passing into bracts or wanting 
near the top; heads large and white, solitary and terminal. An abun- 
dant weed E. Eu. 

C. uligindsum, Pers. Tall and strong, 2°-4°, very finely pubescent ; 
leaves lanceolate, tapering at both ends, sessile, very sharply toothed ; 
large (2/-8! across) white flowers in a terminal corymb. Cult. E. Eu. 

C. Balsdmita, Linn., var. tanacetoides, Boiss. Costmary, Minr Gera- 
wium, LAVENDER (erroneously). Tall grayish-canescent (at least above) 
plant with sweet-scented herbage ; leaves oblong, obtuse, long-petioled, 
obtusely serrate ; heads small and yellowish in the common rayless form 
(rays white when they appear, when the plant is known as C. BarsAmira), 


in a terminal cluster. Asia. 
* x Akenes of disk and ray flowers unlike, those of the rays winged. 
« Leaves twice-pinnatifid or pinnatisect. 


C. frutéscens, Linn. Marcuerite, Paris Daltsy. Bushy and erect, 
woody at the base, generally smooth, slightly glaucous ; leaf segments 
linear, or the uppermost leaves reduced to trifid bracts ; flowers white 
(rarely yellowish), large (2!-3' across), with spreading daisy-like rays, 
a’, on long naked peduncles. Common in conservatories. Canaries. 2 

C. coronarium, Linn. SumMMER CuRYSANTHEMUM, with yellow or some- 
times whitish flowers, cult. from Mediterranean region ; smooth, with 
diffuse stems; leaves with auricled and clasping base, and lanceolate or 
linear cut-toothed divisions ; the involucre of broad and scarious scales. @) 


+ + Leaves lobed, but not pinnatifid. — GARDEN CHRYSANTHEMUMS. 2 


C. Sinénse, Sabine. Canescent above, 90-49; the leaves ovate and 
iong-petioled, sinuate-cut and lobed, firm in texture, somewhat glaucous : 


we 
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heads very large, immensely varied under cultivation; the scales of the 
inyolucre with narrow scarious margins, and the tubular disk flowers sub- 
tended by chaffy scales. Japan; parent of the greater number of garden 
forms. : 

C. Indicum, Linn. Leaves more sharply cut, thinner and green; invo- 
lucral scales with wide scarious margins; no chaff with the tubular disk 
flowers; heads smaller, yellow rays predominating. Japan. 


53. TANACETUM, TANSY. (Oldname.) 2% (p. 222.) 


T. vulgare, Linn, Common Tansy. Eu. ; cult. in old gardens, and a 
roadside weed, 2°-4° high, smooth, strong-scented, and acrid, with deep 
green 1-3-pinnately compound leaves; the leaflets and winged margins of 
the petiole cut-toothed ; var. crfsrum, leaves more cut and crisped. 


54. ARTEMISIA, WORMWOOD. (Dedicated to Artemis, the Greek 
Diana.) (p. 222.) 


x Leaves (and whole plant) smooth and green, or nearly so. 


+ Very fine thread-like or capillary divisions to the 1-3-pinnately divided 
leaves ; heads loosely panicled. 


A. Abrétanum, Linn. Soutrnernwoop. From S. Eu.; cult. in gardens 
for the pleasant-scented foliage, 3°-5° high, woody-stemmed, strict. 2 

A. caudata, Michx. Heads small, racemed in a wand-like panicle. 
Sandy coast and lake shores. @ 


‘4- + Leaves not very fine or finely cut. 


A. biénnis, Willd. Gravelly banks and shores W., becoming a weed E. ; 
19-3° high, with small greenish heads, much crowded in the axils ; the once 
or twice pinnatifid leaves with their lobes linear, in the lower cut-toothed. 


® ® * * Leaves hoary or cottony, at least underneath. 2 


A. Absinthium, Linn. Wormwoop. Old gardens and a roadside weed ; 
strong-scented, silky-hoary, with stems 2°-4° high and rather woody at 
base, twice or thrice pinnately parted leaves with lanceolate lobes, and 
nodding hemispherical heads. Ku. 

A. vulgaris, Linn. Mucworr, Old gardens and roadsides, from Eu. ; 
leaves pinnatifid, green above and cottony-white beneath, their lance- 
linear divisions mostly cut and cleft ; heads small, in open panicles. 

A. Ludoviciana, Nutt. Leaves lanceolate, mostly cottony-white on 
both sides, many of them entire or mzrely toothed; heads larger in nar- 
row or spike-like panicles. Mich., W. and S. W. i 


55. TUSSILAGO, COLTSFOOT. (Latin: tussis, a cough, for which 
the plant is a reputed remedy.) 2 (p. 225.) 


T. Farfara, Linn, Spreading by its creeping (mucilaginous and bitter) 
rootstocks, which send ap, in earliest spring, scaly-bracted scapes, 3/-6! 
high, bearing a single Dandelion-like head, followed by the rounded and 
somewhat angled or toothed heart-shaped or kidney-shaped leaves, which 
are cottony beneath when young. A weed from Eu., common EB. 


56. ARNICA. (Old name, thought to be a corruption of Ptarmica.) 
The common European species is used in medicine. 2 (p. 225.) 


A. nudicatlis, Nutt. Stem naked, bearing only 1 or 2 pairs of small 
29 VeR Y 9 jo° “1 aS ; 
leay es, although 1°-3° high, the main leaves being clustered at the root, 
thickish, sessile, ovate or oblong, 38-5-nerved, mostly entire, hairy ; heads 
7? 


several, loosely corymbed, pretty large and sho j i i 
é wy, in spring, 
barrens, 8. Penn., S. ‘ i gs 
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We : 
57. SENECIO, GROUNDSEL, (Latin: senex, an old man, referring 
to the hoary hairs of many species, or to the white hairs of the pappus.) 
22D. 
(P ) * No ray flowers ; plant not climbing. 
§. vulgaris, Linn, Common Grounpser., A low weed in waste or 
cultivated grounds K.; corymbose, nearly smooth, with pinnatifid and 
toothed leaves ; flowers yellow. Eu. 


* * Heads with no rays and only 6-12 disk flowers, small, yellow; stem 
extensively climbing, more or less twining. 


S. scandens, DC. Cult. as house plant under the name of German 
Ivy, but it is from Cape of Good Hope, and resembles Ivy only in the 
leaves, which are round heart-shaped or angled and with 3-7 pointed lobes, 
ptt ae eee in texture, and very smooth; the flowers seldom pro- 

uced. 


* * * With ray flowers, native herbs; jlowers spring and early sunumer. 


S. lobatus, Pers. Burrerwerp. Very smooth, 19-3° high, with 
tender lyrate-pinnatifid or pinnate and variously lobed leaves; small 
peas in naked corymbs, and about 12 conspicuous rays. N. Car., W. 
and 8. 

S. aureus, Linn. Gorpen Racwort, SquawweeEp. Cottony when 
young, becoming smooth with age, sometimes quite smooth when young, 
with simple stems 1°-8° high ; root leaves simple and in different varie- 
ties either round, obovate, heart-shaped, oblong, or spatulate, crenate or 
cut-toothed on slender petioles, lower stem leaves lyrate, upper ones ses- 
sile or clasping and cut-pinnatifid ; corymb umbel-like; rays 8-12. Com- 
mon in low grounds, and very variable. 2 


x % * * Heads with rays and numerous disk flowers ; cult. for ornament. 
+ Flowers all yellow. 2 


S. Cinerdria, DC. (or CryerArta manritmma), of Mediterranean coast, 
an old-fashioned house plant, ash-white all over (whence the name Cine- 
raria and the popular one of Dusty Mirier), with a woolly coating ; 
the branching stems somewhat woody at base; leaves pinnately parted 
and the divisions mostly sinuate-lobed; the small heads ypyoa dense 
corymb. : 

S. Keémpferi, DC. (or Farrverum GRANDE). Cult. in gre 
where it hardly ever flowers; it is grown for the foliage, the 
smooth rounded and angled rather kidney-shaped root leaves blot 
with white; some of the flowers more or less 2-lipped. China ’ 


Japan. 


+ + Ray flowers purple, violet, blue, or varying to white, those of the 
disk of similar colors or sometimes yellow. 


S. cruéntus, DC. Common Cryeranta of the ereenhouses, from Tene- 
riffe ; herbaceous, smoothish, with the heart-shaped and angled more or 
less cut-toothed leaves green above and usually crimson or parple on the 
veins underneath, the lower with wing-margined petioles dilated into 
elasping auricles at the base ; heads numerous in a flat coryimb. the hand- 

\ some flowers purple, crimson, blue, white, or party-colored. 2 

S. é/egans, Linn. Purrre Racworr. Smooth herb, with deeply pin- 
snatifid leaves, the lower petioled, the upper with half-clasping base; the 
obes oblong and often sinuate-toothed ; heads coryinbed. with yellow or 

\ purple disk flowers and purple or rarely white rays. @ And a full- 
\ double variety, having the disk flowers turned into rays, 2f Cape of 
Good Hope. 


wt 
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58. OTHONNOPSIS. (Like Othonna, anallied genus.) 2 (p. 225.) 


0. cheirfdlia, Jaub. & Spach. Succulent prostrate herb, known in 
this country by the form grown in window baskets as OTHONNA CRASSI- 
rotiaA. Leaves alternate and cylindrical ; small terminal heads of yellow 


flowers on long and slender pedicels. A pretty hanging-plant. N. Africa. 7 


59. EMILIA, TASSEL FLOWER. (Name unexplained.) 
Cultivated under the name of CacAxra. (p. 224.) 


E. sonchifolia, DC. Cult. as a summer annual, from the Old World 
tropics ; very smooth or a little bristly, pale or glaucous, 1°-2° high, with 
root leaves obovate and petioled ; stem-leaves sagittate and partly clasp- 
ing, and rather showy orange-red heads in a naked corymb, in summer. 


60. CACALIA, INDIAN PLANTAIN. (Ancient name.) Natives of 
rich soil. 2/ (p. 224.) 


* Receptacle flat ; involucre with some bracts at the base. 


C. suaveolens, Linn. 3°-5° high, with halberd-shaped serrate leaves 
on winged petioles, and rather large heads of 10-80 flowers. Conn. to 
Ta., and 8. 


* * Receptacle pointed in the middle; involucre 5-flowered, of 5 scales, 
naked. : 


C. reniférmis, Muhl. N.J. to Ill. and S. along the mountains ; 4°-9° 
high, with large and green repand-toothed petioled leaves, the lower 
kidney-shaped, the upper fan-shaped. 

C. atriplicifolia, Linn. Pale or glaucous, with coarsely toothed or 
angled leaves, the lower almost kidney-shaped, the upper wedge-shaped. 
N. Y., W. and S. : 

C. tuberdsa, Nutt. Wet prairies, Ohio, W.; stem angled ; leaves green, 
thickish, 5-7-nerved, mostly entire, the lower lance-oval and tapering 
into long petioles, the upper short-petioled. Flowers in early summer. 


61. ERECHTITES, FIREWEED. (An ancient name.) @ (p. 223.) 


EH. hieracifdlia, Raf. One of the plants called FrrewrxEp, because 
springing up where woods have been cleared and ground burned over, 
especially N.; very rank and coarse herb, with strong odor, often hairy 
1°-5° high, with lanceolate or oblong cut-toothed leaves, the upper with 
auricled clasping base, and panicled or corymbed heads of dull white 
flowers, in fruit with copious white and very soft downy pappus. 


62. CALENDULA, MARIGOLD. (Latin calende or calends j flower. | 


ing through the months.) (p. 226.) 


C. officinalis, Linn. Por Maricorp. Of the Old World; cult. in 
country gardens, chiefly fur the showy flowers, but the heads also some- 
times dried and used in culinary preparations ; 1° high, spreading, with 
green and succulent oblong and entire sessile leaves, rather unpleasantly 
scented, and large head of yellow flowers, produced all summer, some- 
times nearly full-double, most of the corollas being strap-shaped. @) 


63. XERANTHEMUM, EVERLASTING, IMMORTELLE. (Greek: 
dry flower.) (p. 228.) 


X. Gnnuum, Linn. Leaves linear or oblong, revolute ; 1 i 
. Leave g »; heads purplish 
the scales dry and persistent and very glabrous ; 29.89,  §. Eu. sulk aes 
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64. ARCTIUM, BURDOCK. (Probably Greek, bear, from the spiny 
involucre.) (p. 222.) 


A. Laéppa, Linn. Common B. Leaves large, loosely cottony beneath, 
or somewhat naked, the lower heart-shaped, upper ovate ; common in 
manured soil and barnyards. Var. m?nor is smaller and smoother, with 
leaves tapering at the base, often cut-toothed or cleft. Flowers mostly 
purple, all summer and autumn. @ @ 


65. CNICUS, THISTLE. (Old name.) Flowers purple or pink, 
occasionally yellow or white, in summer. @ 2 (pp. 221, 222.) 


* All the scales of the head armed with spreading prickly tips. 


C. lanceolatus, Hoffm. Common or Bott T. Nat. from Eu. in pastures ; 
the base of the rough, deeply pinnatifid leaves running down the stem in 
lobed prickly wings; flowers purple. @) 


x * All or most of the scales of the head appressed, the innermost not 
prickly-pointed, the outer with a short prickle or point, or none. 


+ Leaves green both sides or a little cottony or cobwebby underneath. 


C. arvénsis, Hoffm. Canapa T. A vile pest in fields and meadows 
N., nat. from Eu.; spreading by deep, running roots as well as by seed ; 
numerous short-peduncled heads only 1! long, with rose-purple flowers ; 
leaves moderately pinnatifid, weak-prickly. 2 

C. horridulus, Pursh. Yertirow T. Leaves very prickly, rather large 
heads surrounded at base by an involucre or whorl of leaf-like very 
prickly bracts; flowers yellowish or purplish. Sandy fields near the 
coast, Mass., S. 

C. pumilus, Torr. 1°-8° high, with lance-oblong pinnatifid leaves, 
single very large heads (almost 2! across) of fragrant (purple or rarely 
white) flowers, sometimes leafy-bracted at base. Me. to Pa. 

C. miticus, Pursh. Swamps and low ground; 3°-8° high, with 
deeply divided leaves, few or no prickles, and rather large naked heads, 
most of the scales pointless; flowers purple. 2, 


« «+ Leaves white-cottony underneath ; flowers purple, rarely white. 


C. altfissimus, Willd. 3°-10° high, branching, leafy up to the rather 
small heads, the oblong leaves wavy or only slightly pinnatifid, except the 
lowest. @ 2 Mass. to Minn., 8S. 

Var. discolor, Gray. 3°-6° high, branching and leafy, with rather 
small heads, and deeply pinnatifid leaves, green above, white beneath, 
their lobes narrow and prickly pointed. @ 

C. Virginianus, Pursh. Stems rather simple, 19-3° high, ending in a 
long naked peduncle ; leaves lanceolate and slightly or not at all pinnati- 
fid; head small. 2f Plains and barrens, Va., W.. and S. 


66. CYNARA, ARTICHOKE. (Ancient Greek name.) 2 (P. 222.) 


C. Carddnculus, Linn. Carpoon. Leaves deeply and compoundly 
divided and prickly, the less fleshy scales of the head prickly-tipped ; the 
fleshy leafstalks and midrib eaten after being blanched in the manner of 
celery. Strong thistle-like plants, 4°-6°. Eu. 

C. Scérymus, ARTICHOKE, has less compound leaves, the ovate and 
usually pointless scales of the involucre and the receptacle of the young 
flower heads fleshy, and edibie when cooked. A modification of the 


above. 
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67. CHNTAURBA, CENTAUREA or STAR THISTLE. (Chiron 
the Centaur.) (Dp. 222.) 


* Flowers all alike in the head, the marginal ones not enlarged and ray- 
like; pappus of very short bristles; scales of head with dark-fringed 
appendage. : 


C. nigra, Linn, Knapwerp. <A coarse weed, in fields and waste places 


E., nat. from Eu.; stem 2° high; leaves roughish, lance-oblong, tho 


lower with some coarse teeth ; flowers purple. 2/ 


* * Marginal flowers more or less enlarged, forming a kind of false ray, 
and sterile ; pappus of bristles ; scales of head with fringed appendage. 


C. Cineraria, Linn. (or C. canpipfsstmA). A low species, cult. from S, 
Eu., with very white-woolly twice-pinnatifid leaves, and purple flowers, 
the outermost little enlarged ; not hardy N. 2 

C. Cyanus, Linn. Buiuxnsorrie, Cornrrowrr, Bacuetor’s Burton. 
In gardens, from Eu., sparingly running wild; loosely cottony, with 
stem leaves linear aid mostly entire, solitary long-stalked head, the outer 
flowers very large and blue, with white or rose-colored varieties. @ @ 


x x * Marginal sterile flowers many; pappus of narrow chaff, or none; 
scales of head naked and smooth. Cult. for ornament, Jrom Asia. 


C. moschata, Linn, (or C. suAvEOLENS ; AMBERBOA MOSCHATA and A, 
oporAta). Sweer Surran. Smooth, with mostly pinnatifid leaves, 
long-stalked head of yellow, rose or white fragrant flowers, the outer 
ranks enlarged, and chaffy-bristled pappus or 0. @ 


68. CARTHAMUS, SAFFLOWER, FALSE SAFFRON. (Arabic 
name, from the properties of the orange-colored flowers, which are 
used in dyeing or coloring yellow, as a substitute for true Saffron.) 
(p. 222.) 


C. tinctérius, Linn. Cult. in country gardens, from the Orient ; smooth, 
6'-12' high, with ovate-oblong leaves and large head, insummer. @ 


69. LAMPSANA, NIPPLEWORT. (Old Greek name.) (p. 228.) 


L.commanis, Linn. Homely-weed E., from Eu. ; 19-2°, nearly smooth, 
slender ; lower leaves ovate and somewhat lyrate; heads yellow, small, 
in loose panicles. @) 


70. KRIGIA, DWARF DANDELION. (David Krieg, a German 
botanical collector in Md. and Del.) 


* © Pappus of 5-7 bristles, alternating with a like number of roundish 
scales. 


K. Virginica, Willd. Stems several-flowered, 2'-12! high, branching 
as they mature ; early leaves roundish and entire, the later ones narrow 
and often pinnatifid. N. and §S. 


* * 2f Pappus of 15-20 bristles, and fewer oblong scales. 


K. Dandélion, Nutt. Scape leafless, 6/-18! high; leaves spatulate- 
oblong to lanceolate, entire or few lobed ; root tuberiferous. Md.,, S. 
K. amplexicatlis, Nutt. Scape bearing 1-3 oblong or oval clasping, 


ated entire leaves ; radical leaves toothed or lobed, wing-petioled. » N. 
and 8. 


, 
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71. CICHORIUM, SUCCORY, CICHORY, or CHICORY. (Arabic 
name of the plant. ) 


33 

C. Intybus, Linn. Common C. Nat. from Eu. by roadsides, mainly E.; 
leaves runcinate, rough-hairy on’the midrib, or the upper ones on flower- 
ing stems, small and bract-like, entire ; showy blue flowers opening only 
in the morning and in cloudy weather; root used as substitute for coffee. 
Young shoots often grown as a blanched vegetable. 2f (Lessons, Figs. 
266, 267, 381.) : 

C. Endivia, Linn. Enpive. Leaves smooth, slightly or deeply toothed, 
or much cut and crisped ; flowering stems leafy, with pink-blue flowers ; 
spreading root leaves used as a salad. Old World. @© @® 


72. TRAGOPOGON, GOAT’S BEARD. (Greek: goat’s beard, from 
the pappus. ) : 


T. porrifolius, Linn. Satstry, Oyster Piant. Cult. from Eu. for the 
edible tap-root, sometimes running wild ; smooth and pale, 2°-4° high, 
branching, with long leaves tapering from a clasping base to a slender 
apex, very large heads on hollow peduncle much thickened upwards, and 
deep violet-purple flowers. @ 

T. praténsis, Linn. Leaves broader at the base, and peduncle scarcely 
thickened ; flowers yellow. Nat. fron Eu. @ : 


73. LEONTODON, HAWKBIT. (Greek: lion-tooth, from the run- 
cinate leaves of some species.) 


L. autumnale, Linn. Fatt Danpetion. Nat. from Eu. in meadows 
and lawns E.; leaves pinnatifid or laciniate ; scapes siender, 8’-12' high, 
branching ; peduncles thickish and scaly-bracted next the simall head ; 
flowers summer and autumn. 2/ 


74. HIERACIUM, HAWKWEED (which the name means in Greek). 
Flowers mostly yellow. 2 


x Involucre scarcely imbricated, with no distinct calyculate bracts at its 
base; pappus copious, in @ single series. 

H. aurantlacum, Linn. Low, the stems hirsute and glandular; invo- 
lucre with dark hairs; scape simple, with the leaves clustered near its 
base ; flowers deep orange or orange-red ; akenes oblong and truncate. 
Eu. In gardens, and escaped. 


% * Involucre distinctly imbricated, or else with calyculate bracts at the 
base; pappus scant (except in the first), unequal. 


s— Heads large; involucre imbricated. 


H. Canadénse, Michx. Stems simple, 1°-3° high and leafy up to the 
corymbed summit; leaves lanceolate or oblong, acute, with a few coarse 
teeth ; heads rather large, with loose imbricated involucre. N. 


+ + Heads small; involucre little imbricated, but calyculate. 
«+ Akenes not tapering upward; panicle rather broad (or not virgate). 
H. paniculatum, Linn. Stems slender and branching, leafy, 2°-3° 
high; leaves lanceolate, scarcely toothed ; panicle loose, of very small 
12_2U-flowered heads on slender peduncles, the involucre very simple. 


N. and 5. 

H. vendsum, Linn. Rarriesnake Weep. Very smooth or with a 
few hairs; leaves chiefly at the root, obovate or oblong, thin, purple- 
tinged beneath and purple-veiny above ; scape slender, 19-2° high, fork- 
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ing into 2-7 slender peduncles bearing small about 20-flowered heads , 


akenes linear. N., S. to Ga. ; ; : 
H. scabrum, Michx. Roughish-hairy, with rather stout simple stem 
(2°-8° high), bearing obovate or oval nearly entire leaves, and a narrow 


panicle of many small heads, the 40-50-flowered involucre and stiff — 


peduncles thickly beset with dark glandular bristles. N., 8. to Ga. 
++ ++ Akenes tapering at the top; panicle narrow or virgate. 


a 

H. longfpilum, Torr. So named from the exceedingly long (often 1’) 
straight bristly hairs of the stem ; leaves narrow-oblong, entire ; panicle 
and 20-30-flowered involucre between the last and the next. Mich., W. 
and S. 

H. Grondvii, Linn. Stems slender, leafy, and very hairy below; 
leaves oblong or obovate; heads small; slender peduncles and 20-30- 
flowered involucre sparingly glandular-bristly. N. and S$. 


75. PRENANTHES (or NABALUS), RATTLESNAKE ROOT. 
(Greek: drooping blossom.) 


* Peduncles and 12-40-flowered heads hatry. 


P. racemosa, Michx. Smooth wand-like stem 2°-5° high; leaves 
lance-oblong, slightly toothed, the upper ones partly clasping; narrow 
spiked panicle of about 12-flowered heads. ; 

P. aspera, Michx. Similar, but rough-pubescent, the upper leaves 
al eeeane and the 12-14-flowered heads mostly erect and larger. Ohio, 

. and S. 

P. crepidinea, Michx. Smoother, with stout stem 5°-8° hich, wide- 
corymbed panicles of 20-40-flowered heads, brown pappus, and broad 
leaves 6/-12! long on winged petioles. -Penn., W. and S. 


* * Peduncles and 5-12-flowered heads smooth ; leaves very variable. 


P. altissima, Linn, Tari R. or Wuirr Lerruce. Rich woods N., 
3°-6° hich, with long and narrow leafy panicle, petioled leaves inclined 
to be ovate-triangular ; heads 5-6-flowered ; pappus dirty white. 

P. Alba, Linn. Common Ware Lerruce, ifn-open woods, chiefly N. 
and W.; glaucous, with more corymbed panicles of 8-12-flowered heads, 
usually more cut or divided leaves, and cinnamon-colored pappus. 

P. serpentaria, Pursh. Lrion’s Foor, or GALt or THE Eartu. Com- 
monest in dry soil KE. and §.; 194° hich, with narrow-corymbed panicles 
of 8-12-flowered heads, and pappus dull straw-color. 


76. PYRRHOPAPPUS, FALSE DANDELION. (Greek: flame- 


colored pappus ; this and the leafy stems distinguish this genus from . 


the next.) @@ 


ri dealer DE; oe high, with oblong or lanceolate leaves 
often pinnati or cut, the upper partly clasping; flowers spri 
summer, Sandy fields from Md., S. ! ene pe 


77. TARAXACUM, DANDELION. (Greek name referring to medici- 
nal properties of the root.) @ 2 (Lessons, Fig. 384.) 


T. officinale, Weber. Common D. In all fields, 
Inner involucre closes after blossoming till the akenes mature and the 
beak lengthens and elevates the pappus; then the involucre is reflexed, 


the pappus spreads, and with the fruit is bl i 
ee eee ; Own away by the wind. Very 


from spring to autumn. 
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78. CHONDRILLA. (Ancient name.) 


C. juncea, Linn. Branching herb, smooth above but bristly below, 
_ 19-89, with wand-like stems ; root leaves runcinate ; stem leaves few and 
small, linear; small yellow heads scattered on the nearly leafless branches. 
Weed EK. Eu. © 5 


79. LACTUCA, LETTUCE. (Latin: milk, from the juice.) @ 


* Akenes very flat, with a long filiform beak. Flowers mostly 
yellowish. 


L. Scariofa, Linn, Pricxiy Lerrvcey. Tall (3°-5°) and coarse weed 
from Eu.; stem sparsely prickly or bristly below, as also the mid-rib 
eae under surface of the oblong spinulose leaves; heads small and 
yellow. 

L. sativa, Linn. Garpen Lerrucr. Supposed to be derived from the 
above; the broad and tender root leaves used for salad ; stem leaves, as 
in the above species, standing edgewise, often exhibiting polarity. 

L. Canadénsis, Linn. Wriip Lerruce. Tall and very leafy (4°-9°), 
smooth or very nearly so and glaucous; leaves sinuate-pinnatifid, the 
Pee te and entire ; yellow heads in a long panicle. Common, 
N. and 8. 

L. integrifdlia, Bigel. Rather lower and less leafy; leaves undivided, 
oblong-lanceolate, pointed, entire or denticulate ; heads yellow or 
purplish. N. and 8. 

I. hirstta, Muhl. Stems generally reddish, 2°-4°, hirsute below, not 
very leafy; leaves runcinate-pinnatifid, more or less hirsute; heads 
purplish-yellow or rarely whitish. N. and S. 


« % Akenes oblong and thickish, contracted into a short and thick neck ; 
Jlowers mostly blue. 


TL. acuminata, Gray. 3°-6° high, with ovate or lance-ovate barely 
serrate leaves on winged petioles, blue flowers, and bright white pappus. 


N. and S. 
L. Floridana, Gertn. Penn. W. and S.; like the last, but with all 


the leaves or the lower ones lyrate or runcinate, uppermost partly clasp- 
ing. 
L. leucophza, Gray. Resembles Wild Lettuce, and with equally 
variable lanceolate or oblong often irregularly pinnatifid leaves, very 
compound panicle of pale blue or bluish-white flowers, and tawny pappus. 


Low grounds. 


80. SONCHUS, SOW THISTLE. (Ancient Greek name.) Coarse 
weeds, with soft-spiny-toothed runcinate-pinnatifid leaves; nat. from 


Eu. (Lessons, Fig. 383.) 
* @ Heads pale yellow. 


S. olerdceus, Linn. In manured soil and damp waste places; 1°-5° 
high, with acute auricles to the clasping base of the leaves, pale yellow 


flowers, and akenes wrinkled transversely. a 
S. dsper, Vill. Like the last, but the leaves less divided and more 


spiny-toothed, the auricles of their clasping base rounded, and akenes 
smooth with 3 nerves on each side. 
* * 2. Heads larger, bright yellow. 


S. arvénsis, Linn.; 19°-2° high from creeping rootstocks, with bristly 
peduncles and involucre. 
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LXII. LOBELIACEZ, LOBELIA FAMILY. 


Plants with milky, acrid juice, alternate, simple leaves, and 
scattered, racemed or panicled flowers; the calyx tube adherent 
to the many-seeded ovary and pod; the corolla irregularly 
5-lobed and mostly split down, as it were, on the upper side; 
the 5 stamens united into a tube commonly by their filaments 
and always by their authers; style only one. 


1. LOBELIA. (Named after the herbalist De 1’ Obel or Lobel.) Tube 
of the calyx and 2-celled pod short. Corolla split down on one side, 
the 5 lobes more or less irregular or unequal. Two or all 5 anthers 
bearded at top. (Lessons, Fig. 285.) 


* Corolla normally deep red; stems tall and simple. 


L. cardinalis, Linn. Carpinat FLower. Leaves lance-oblong ; ra- 
ceme erect, of large and showy flowers, which are very rarely rose-colored 
or even white. @ 2/ Cult. 


* * Flowers blue or with some white in the throat. 
+ Stems very diffuse, almost trailing. 


L. Erinus, Linn. The common low and spreading little Lobelia of 
conservatories and summer gardens, variable, grown under many names P 
flowers abundant, small, azure-blue, usually white in the throat; upper 
leaves narrow, toothed, the lowest spatulate. @ Cape of Good Hope. 


a + Stenrs strict. 
+ Flowers rather large (4! or more long) ; stems always leafy. 


L. syphilftica, Linn. Slightly hairy, 1°-3° high, leafy, with ovate- 
oblong irregularly toothed leaves, dense leafy raceme, hairy calyx, and 
corolla (sometimes whitish) almost 1! long. Low grounds. 2/ 

GL. pubérula, Michx. Minutely soft-downy, with blunter and finer- 
toothed leaves, and rather 1-sided spike of smaller deeper-blue flowers. 
N.J.,S.and W. 2% 


++ ++ Flowers small; stems bracteate or only sparingly leafy. 


L. spicata, Lam. Smoothish, with long and wand-like stems 19-3° 


high, lowest leaves obovate, upper ones narrow and small and close, 
naked raceme of very small flowers. Common, @ 2 

L. Kalmii, Linn. Smooth, with branching stems 5/-12! high, obovate 
root-leaves, few and lanceolate or linear stem-leaves, a loose raceme of 
slender-pediceled, small, but handsome, bright-blue flowers, and obo- 
vate pods. @ 2 Wet banks N. 

L. inflata, Linn. Inpian Topacco. Somewhat hairy, 9/-18’ high, 
much branched, with ovate toothed leaves, and spike-like leafy racemes 
of small flowers, the pale blue corolla only 2! long, and pod inflated. @ 
Common in fields; a noted quack medicine. 

L. paludosa, Nutt. Stem slender and scape-like, with one or two 
bracts ; leaves fleshy and scattered at the base of the stem, narrow-spatu- 


late, the margins glandular; flowers azure or neatly white, the lower lip 
bearded. In water, Del., S. 
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LXUI. CAMPANULACEH, CAMPANULA FAMILY. 


Herbs with milky juice, alternate leaves, and scattered 
flowers, with regular 5-lobed (blue or white) corolla anil 5 
stimens borne on the summit of the calyx tube which is adhe- 
‘rent to the 2—d-celled, many-seeded ovary: and pod ; style 1; 
stigmas as many as the cells of the ovary. Stamens separate 
in all our plants of the order, which by this and by the regular 
corolla (valvate in the bud) are distinguisned from the 
preceding. 


1. SPECULARIA. Corolla nearly wheel-shaped. Stigmas 3. Pod linear or narrow oblong, 
opening by a lateral valve or short cleft into each cell. Otherwise as in the next. 

2. CAMPANULA. Corolla bell-shaped, or of various shapes. Stigmas and cells of the 
short pod 8-5, each cell of the latter opening by a lateral valve or short cleft. 


1. SPECULARIA, VENUS’S LOOKING-GLASS, (Old Latin name 
of European species is Speculum Veneris.) @ 

S. Spécsulum, DC. Garvey V. Cult. from Eu. for ornament, is a low 
herb, with oblong leaves, pretty blue flowers terminating the spreading 
branches, and linear triangular pod. 

S. perfoliata, IC. Weedy plant in sterile or sandy ground, with 
simple stems 3/-20' high, furnished throughout with round-heart-shaped 
clasping leaves, and small flowers in their axils, only the later ones ex- 
panding a small blue corolla ; pod oblong. 


2. CAMPANULA, BELLFLOWER or HAREBELL. (Diminutive 
of Italian or late Latin name for bell.) Flowerssummer. (Lessons, 
Fig. 254.) 

* Stigmas and cells of the pod 5; calyx with reflexed leafy appendages. 
C. Médium, Linn. Canterbury Betts, Erect, branching, hairy, with 
coarse toothed leaves, and oblong bell-shaped flowers 2'-3’ long, often 


double. Cult. Eu. @ @ 
* * Stigmas and cells 38. 


+ Stem leaves all linear or lance-linear. 


C. aparinoides, Pursh. Delicate weak stems 8/-20' high, and rough 
backward on the angles, bearing small lance-linear leaves and a few small 
whitish flowers on diverging peduncles, the bell-shaped corolla 3fl_4l! 
lone. Grassy wet places. 2/ . 

C. rotundifdlia, Linn. Common Haresety. Tufted spreading slender 
stems 5/12! high; round or heart-shaped root leaves, dying early, but 
narrow mostly linear stem leaves (the specific name therefore unfortu- 
nate) ; flowers few, slender-peduncled, the blue bell-shaped corolla 6!/-8"' 
long, handsome. Rocks N, 2 


+ + Stem leaves lance-ovate or broader ; flowers normally blue. 
++ Flowers paniculate or scattered, long-peduncled. 


C. Carpatica, Jacq. Smooth, tufted, 6’-10’ high, with roundish or 
ovate petioled small leaves, slender 1-flowered peduncles, and open bell- 


shaped corolla about 1’ long. 
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aw» ++ Flowers spicate or racemose. 
= Style strongly declined and upwardly curved ; corolla shallow. 


C. Americana, Linn. Rich moist ground especially W.; stem 3°-6° 
high, thin, lance-ovate, taper-pointed, serrate leaves, and long loose spike 
of flowers, the almost wheel-shaped, light-blue corolla 1/ broad, and long 
curved style. @@ 

= = Style straight; corolla deep. 


C. rapunculoides, Linn. Spreading inveterately by the root, sparsely 


hairy, the erect leafy stems 1°-2° high, with lowest leaves heart-shaped 
and petioled, upper lance-ovate and sessile, nodding flowers in the axil 
of bracts forming a leafy raceme, and tubular-bell-shaped corolla 1! long. 
Cult. and escaped. Ku. 

C. Trachélium, Linn. Roughish-hairy, 2°-3° high, with more coarsely 
toothed and broader leaves than the last, and rather larger bell-shaped 
corolla. Gardens, Tu. 

C. persicifélia, Linn. Smooth, with upright stems 1°-2)° high, and 
bearing small lance-linear leaves, root leaves broader, all beset with 
minute, close teeth; the flowers nearly sessile and erect, rather few in a 
sort of raceme, the open bell-shaped corolla 1}/~2! long, sometimes double. 
Cult. Eu. 2 


LXIV. ERICACEH, HEATH FAMILY. 


A very large family, of shrubs, herbs, or even small trees, 
difficult to define as a whole; the leaves are simple and mostly 
alternate (sometimes reduced to white or colored scales) ; the 
flowers almost all regular, and with as many or twice as many 
stamens as there are petals or lobes of the corolla; their 
anthers 2-celled, each cell more commonly opening by a pore 
or hole at the end; ovary mostly with as many cells as there 
are lobes to the corolla; style only one, and seeds small. The 
Hearn and Heatuer (the former cult. in some greenhouses 
in several species, and the latter sparingly wild E.) belong to 
this family, and are distinguished by small or needle-like ever- 
green leaves, the corolla becoming dry and persisting, its lobes, 
and those of the calyx, 4; stamens 8. 


I. WHORTLEBERRY SUBFAMILY, known by having 


the tube of the calyx adherent to the ovary, on which the 
monopetalous corolla and the stamens are therefore mounted. 
All are shrubs, with scaly buds. Fruit a berry or berry-like. 


1. GAYLUSSACIA. Stamens 10; anthers with the cells opening by a chink at the blunt 
or tapering top. Ovary 10-celled with one ovule in each cell, forming a berry-like 
fruit containing 10 apparent seeds, or properly little stones. Flowers in lateral ra- 
cemes ; branchlets and leaves beset with resinous or clammy dots. 

2 VACCINIUM. Stamens 10 or 8; anthers tapering up into a tube with a hole at the 
top. Ovary with several or many ovules in each cell, forming a pulpy many-seeded 
(rarely rather few-seeded) berry. 
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8. CHIOGENES. Stamens 8; anthers with short cells minutely 2-pointed, and opening 
af a large chink down to the middle. Ovary 4-celled, in fruit a white many-seeded 
ITY ; 4 


II. HEATH SUBFAMILY proper; shrubs or small trees 
with calyx free from the ovary. 


* Monopetalous (or in one of No. 12 with two of the petals nearly separate). 
+ Fruit berry-like, containing 5-8 seeds or very small stones, 


4, ARCTOSTAPHYLOS. Corolla urn-shaped, 5-toothed, inclosing the 10 stamens; 
their anthers opening at the top, and 2-awned on the back. Drupe 5-10-seeded. 
Calyx dry underneath. Leaves alternate. i . 

5. GAULTHERIA. Corolla oblong or short-cylindrical, 5-toothed. Anthers 10, 4-awned 
or 4-pointed at top, opening only there. Fruit a dry and many seeded pod, but 
inclosed in the calyx which becomes thick and fleshy, so that the fruit imitates o 
berry, but has a dry pod inside. (Lessons, Figs. 866, 867.) Leaves alternate, broad, 
often spicy-aromatic, evergreen. 


+ + Fruit dry, not berry-like ; calyx separate from the pod. 
++ Corolla salver-shaped, 5-lobed; anthers opening lengthwise, not appendaged. 


6. EPIGAA. Sepals 5, thin and scale-like, ovate-lanceolate, style slender. Leaves ever- 
green, reticulated, roundish. 


4+++ Corolla cylindrical, urn-shaped, ovate, or globular, very rarely bell-shaped, the 
orifice 5-toothed; anthers opening wholly or mainly at the top. 


7. ANDROMEDA. Calyx valvate in the early bud; no bractlets. Corolla various. Pod 

globular or short-ovate, 5-valved, loculicidal. Shrubs. 

8 OXYDENDRUM. Calyx valvate in the bud; no bractlets, Corolla ovate. Anthers 
awnless. Pod conical or pyramidal, 5-valved, loculicidal. Tree. 

. LEUCOTHOE. Calyx of 5 almost separate sepals a little overlapping in the bud. 
Corolla ovate-oblong or almost cylindrical. Anthers without tubular tips. Pod 
flattish from above, 5-valved, loculicidal. Shrubs. 

10. CASSANDRA. Calyx of 5 ovate and acute rigid sepals overlapping in the bud, and a 
pair of similar bractlets at its base. Corolla almost cylindrical. Anthers with tubular 
tips to the cells, and no awns on the back. Pod flattish from above, when ripe split- 
ting into an outer layer of 5 valves and an inner cartilaginous one of 10 valves. 
Shrub, with leaves rather scurfy. 


=) 


444+4+ Corolla (usually large) open-beli-shaped, saucer-shaped, funnel-form, ctc., 
5-lobed or cleft; anthers short, without awns or other appendages, opening only 
by holes at the top ; filaments long and slender, as is also the style; pod septi- 
cidal ; leaves entire. 


= No scaly buds ; bracts green, firm and persistent. 


41. KALMIA. Corolla broadly open, slightly 5-lobed, and with 10 pouches in which the 
10 anthers are lodged until extricated by insects, when the bent elastic filaments fly 
up and discharge the pollen. Pod globular. Leavesevergreen. Flowers in umbels 
or corymb-like clusters. 

= = Flowers in umbel-like clusters, from large, scaly, terminal buds, their thin scale- 
like bracts or bud scales falling as the blossoms are developed. Calyx often 
minute or obsolete. 

32. RHODODENDRON. Corolla bell-shaped, funnel-form, or various, in one species 


strongly irregular, the upper part 3-lobed, the lower of 2 almost or quite separate 
petals. Stamens 5-10, often curved to the lower side. Leaves evergreen, or 


deciduous. Pod mostly oblong. 


13, -LEDUM. “Stamens 5-10; ‘anthers steep ie holes at ont 
; \ alternate, thinnish, muplyovoolly! underneath. Flowers from aaa 
in Rhododendron, 


14, LEIOPHYLLUM. Stamens 10; anthers opening Ae Pod 2-S-culled, Leaves 


_ small, smooth both sides, glossy, mostly opposite. — 


- ‘ 


Ill. PYROLA SUBFAMILY. Shrubs, or evergreen herbs, 
with calyx free from the ovary, corolla of separate petals, 


- anthers turned outwards in the bud, soon inverted, when the 


holes by which they open are at top (or at bottom in URS 
Seeds innumerable, with a loose cellular coat. 


* Shrubs; leaves deciduous ; flowers in hoary racemes ; capsule 3-celled, 


15. CLETHRA. Sepals and obovate-oblong petals 5. Stamens 10; anthers arrow-shaped 
and reflexed in the bud, the hole at the top of each cell then at the bottom. Style 
8-cleft at the apex. Pod inclosed in the calyx. Leaves alternate, serrate, feather- 
veined, deciduous, ; 


* « Herbs, or very nearly so, low ; leaves evergreen; capsule 4-5 celled, e 


16. CHIMAPIIILA. Flowers severalin acorymb or umbel, with orbicular, widely spread- 
ing petals, 2-horned anthers on filaments enlarged and hairy in the middle. Very 
short, top-shaped style covered by a broad, orbicular, stigma, and valves of pod 
smooth on the edges. Stems leafy below; leaves narrow, smooth, and glossy. 

17. MONESES. Flower solitary, with orbicular widely spreading (sometimes only 4) 
petals, conspicuously 2-horned anthers, large, 5-rayed stigma on a straight style, 
and pod as in the last genus; otherwise like Pyrola. 

18. PYROLA. Flowers in a raceme on a scape which bears rounded leaves | at base. 
Petals roundish, more or less concave. Stamens 10, with awl-shaped filaments, 
Style long. Valves of pod cobwebby on the edges. 


IV. INDIAN PIPE SUBFAMILY. Herbs destitute of 
green foliage, parasitic on roots of other plants; flowers much 
as in III.; commonly represented by one genus. 


19. MONOTROPA, Calyx of 2 or more deciduous bract-like scales. Corolla of 4 or 5 
erect ‘patulate or wedge-shaped petals, resembling the scales of the stem. Stamens 
8 or 19; anthers kidney-shaped, opening across the top; style stout; stigma 
depressel. Pod 4-5-celled, seeds innumerable, minute, resembling fine sawdust. 


1. GAYLUSSACIA, HUCKLEBERRY. (Named for the French 
chemist, Gay-Lussac.) Flowers white tinged with reddish, in late 
spring; the edible fruit ripe late in summer, that of the last species 
sometimes gathered from the market. Hucxieperry is a name of 
indefinite application, It is generally applied to the black-fruited 


species of this genus and the next; while Burberry is used for the 
glaucous-blue species. 


G. dumodsa, Torr. & Gray. Dwarr H. Rather hairy or bristly, 
with thickish, rather shining, oblong leaves, long racemes, leaf-like oval 


bracts to the pedicels, bell- -shaped corolla, and insipid black fruit. Sandy 
soil near the coast. ~ 
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G. fronddsa, Torr. & Gray. Brus TancLe or DANGLEBERRY. 
Branches diverging, slender; leaves pale, white beneath ; racemes and 
pees slender; corolla short ; sweet blue-black fruit with a bloom. N., 
ing., S. : 

G. resindsa, Torr. & Gray. Common or Brack H. 1°-8° high, 
clammy-resinous when young, with rigid branches, oval leaves, short one- 
sided racemes in clusters, rather cylindrical corolla, and black fruit with- 
out a bloom. Woods. 


2. VACCINIUM, BLUEBERRY, CRANBERRY, &c. (Ancient Latin 
name, of obscure meaning.) (Lessons, Fig. 274.) 


y% FARKLEBERRY and DerErberry ; erect shrubs with stngle axillary or 
racemed flowers on slender pedicels, tn early summer, opel bell-shaped 
corolla, 1) stamens, anthers with very slender tubes, and 2 airns on the 
back, and insipid berries ripening late, each of their 5 cells divided in 2, 
and maturing few seeds. 


V. arbdreum, Marsh. Farxtenerry. Open woods from Va. and S, 
Til. S.; 8°-15° high, evergreen far S., with oval, glossy leaves, anthers 
included in the 5-toothed, white corolla, and black mealy berries. 

V. stamineum, Linn. Derrserry or Squaw Huckveperny. 20-30 
high, rather downy, with dull and pale ovate or oval leaves, anthers much 
longer than the greenish or whitish 5-cleft corolla, and large greenish 
berries. Me., W. and S. 


« * Evercreen Biuepernies of the South, in low pine barrens, pro- 
cumbent or only 1°-2° high, with 5-toothed corolla and 10 stamens. 


V. Myrsinites, Lam. Stems G6/-25! high; leaves lanceolate or lance- 
obovate 4/-1' long and mostly pale beneath; berries black or blue. 

V. crassifdlium, Andr. Stems procumbent, slender ; thick and shin- 
ing oval or oblong leaves 3! or less in length, their margins revolute ; 
globular-bell-shaped corolla ; berries black. 


» % * BLuEBerntes, beyond New England commonly called Huckre- 
BERRIES, with leaves deciduous at least in the Northern States; flowers 
in spring in clusters from scaly buds separate from and rather earlier 
than the leaves; corolla oblong or short cylindrical, 5-toothed, inclosing 
the 10 anthers ; berries ripe in summer, sweet, blue ur black with a bloom, 
each of the 5 many-seeded cells divided into two. 


V. virgatum, Ait. Low, pubescent ; leaves ovate or cuneate-oblong, 
acute and minutely serrulate ; flower clusters on naked branches ; corolla 
rose-color; berry black. S. Car., 8. 

Var. tenéllum, Gray. Low grounds from Va. S.; small-leayed, with 
smaller nearly white flowers in shorter clusters. 

V. Pennsylvanicum, Lam. Dwarr Karty Buiurperry. Dry or 
barely moist grounds N.; 6/-15' high, with green, angular branches, 
mostly lance-oblong leaves, bristly-serrulate and smooth and shining both 
sides, the sweet berries earliest to ripen. 

V. Canadénse, Kalm. ‘Taller, 19-2° high, the broader entire leaves 
and branchlets downy. N. 

V. vacillans, Solander. Low Pate B. Dry woodlands, N., and §. 
to N. C.; 19-8° high, with yellowish branches, smooth and pale or glau- 
cous leaves obovate or oval and entire, and berries ripening later than V. 
Pennsylvanicum. Fruit much prized. : - 

V. corymbdsum, Linn. Common Swamp B. 38°-10° high, with oval 
or oblong leaves, either smooth or downy, pale or green, and sweetish 
berries ripening in late summer ; in one downy-leaved variety, pure black 
without a bloom. Swamps. Much gathered for market. Very variable. 
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« « # # CRANBERRY; creeping or trailing, very slender, hardly woody 
plants, with small evergreen leaves whitish beneath, single flowers in 
summer, borne on slender erect pedicels, pale rose corolla, deeply parted 
into 4 narrow reflexed divisions, 8 anthers with very long tubes, but no 
awns on the back, and acid red berry 4-celled, ripe in autumn. (Lessons, 
Fig. 274.) .. 


V. Oxycéccus, Linn. Smart C. Cold peat bogs N. and E.;a ~~ 
delicate little plant, flowering at the end of the stems, the ovate acute, 
leaves (only }/ long) with strongly revolute margins; berry only half as = 
large as in the next, often speckled with white, seldom gathered for market. 

V. macrocarpon, Ait. Larcr or American C. Stems 1° to 3° 
long, growing on so that the flowers become lateral, oblong obtuse leaves 
sometimes 3/ long, and with less revolute margins, and berries 3}! or more 
long; largely cultivated for the market. Bogs from N. C., N. (Lessons, 

Fig. 371.) 


3. CHIOGENES. (Greek-made name, alluding to the snow-white 
berries.) 2 


C. serpyllifolia, Salisb. Creerrnc SNowserry. Peat bogs and mossy 
woods N., and 8. to N. C. in Mts. ; nearly herbaceous, slender, creeping 
stems, very small, ovate, pointed evergreen leaves, their lower surface 
and the branchlets beset with rusty bristles, minute axillary flowers in 
late spring, and white berries ripe in summer; these and the foliage have 
the flavor of Wintergreen. 


4. ARCTOSTAPHYLOS, BEARBERRY (the name in Greek). 2 


isk, Uva-Ursi, Spreng. Trailing over rocks and bare hills N., forming 
mats, with thick, smooth, and entire obovate and spatulate evergreen 
leaves, and small scaly-bracted nearly white flowers in a short raceme, 
in early spring, followed by the red austere berries. Leaves used in 
medicine, astringent and somewhat mucilaginous. 


5. GAULTHERIA, WINTERGREEN. (Named for Dr. Gaulthier 
of Quebec.) (Lessons, Figs. 366, 367.) 2 


G. proctimbens, Linn. Crerpine W,, Boxserry, CHECKERBERRY, 
etc.; common in evergreen and low woods, spreading by long and slender 
mostly subterrancan runners, sending up stems 3/—5/ high, bearing at 
summit a few obovate or oval leaves and in summer one or two nodding 
white flowers in the axils, the edible red “‘ berries” lasting over winter ; 


these and the foliage familiar for their spicy flavor, yielding the oil of 
wintergreen. 


6. EPIGZIA. (Greek: on the ground, from the growth.) 2/ 


E. répens, Linn. Traizine Arsurvs (pronounced Ar'butus), Ground 
Lauren, or, in N. Eng., Mayrrtowrr. Sandy or rocky woods, chiefly 
E., under pines, ete.; prostrate, with rusty-bristly shoots, somewhat 
heart-shaped leaves, slender-petioled, and small clusters of rose-colored 
or almost white spicy-fragrant flowers (which are dimorphous) in early 


spring. 

7. ANDROMEDA. (Mythological name.) Flowers white, rarely 
tinged with rose, mostly in spring. 
* Flowers in umbel-like clusters ; leaves evergreen ; anthers 2-awned. 


A. polifolia, Linn. Cold wet bogs N. ; 6’-18' high, smooth and elan+ 
cous ; lanceolate entire revolute leaves white beneath : flowers ina simple 
terminal umbel, the corolla almost globwiar. 
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A. nftida, Bartr. Low pine barrens, N.C.,S.; 29-4° high, very smooth, 
with 3-angled branchlets, ovate or oblong, and entire glossy leaves, abun- 
dant honey-scented flowers in numerous axillary clusters, and ovate- 
cylindrical corolla. 


x « Flowers in naked one-sided racemes crowded at the ends of the 
branches, formed in summer and opening early the next spring ; leaves 
evergreen; anthers awned. 


A. floribtinda, Pursh. 3°-10° high, very leafy, the lance-oblong acute 
leaves serrulate, with very fine bristly teeth, abundance of handsome 
flowers, the ovate-urn-shaped corolla strongly 5-angled ; along the Alle- 
ghanies S., and planted. 


x *% x Flowers in umbel-like clusters on wood of the previous year, in late 
spring or early summer ; leaves mostly deciduous, but often thickish or 
coriaceous ; pods 5-angled by a prominent rib or ridge at the lines of 
opening. 


+ Flowers } or more long, nodding, smooth, clustered mostly on leafless 
shoots; stamens 2-awned, or toothed. Smooth ornamental shrubs, 
2°-4° high. 

A. specidsa, Michx. Low barrens S., barely hardy N. in cultivation ; 
with oval or oblong blunt and serrate leaves, often mealy-whitened ; 
corolla open bell-shaped. 

A. Mariana, Linn. Sraccrrsusu (the foliage said to poison lambs 
and calves). Low grounds E. and S. ; with glossy oval or oblong entire 
veiny leaves, and leaf-like lanceolate sepals, half the length of the almost 
cylindrical corolla. 


+ + Flowers very small, with globular and scurfy-pubescent corolla ; 
stamens awnless. Rusty pubescent or scurfy shrubs, 4°-10° high. 


A. ferruginea, Walt. Low sandy grounds S. C., S., with thick and 
rigid mostly evergreen, rusty, obovate leaves, the margins revolute. 
‘A. ligustrina, Muhl. Leaves thin and green, obovate-oblong ; panicled 


clusters of small flowers. Can., S. 


8. OXYDENDRUM, SORREL TREE, SOURWOOD. (Both the 
Greek-made and English names refer to the sour-tasted leaves. ) 


O. arbdreum, DC. Rich woods, Penn. to Ind., and S.; tree 15°-40° 
high, smooth, with oblong-lanceolate, pointed, serrulate leaves (resem- 
bling those of the Peach), on slender petioles, and white flowers in long 
one-sided racemes clustered in a loose panicle at the end of the branches 
of the season, in early summer. 


9. LEUCOTHOB. (Mythological name.) Flowers white, in naked 
scaly-bracted racemes or spikes, which are formed in summer and 


open the next year. 


* Evergreens on moist banks of streams, with very smooth and glossy, 
jinely and sharply serrate leaves; the rather catkin-like dense racemes 
sessile in their axils; bractlets at the base of the short pedicels ; flowers 
in spring, exhaling the scent of Chestnut blossonis. 


L. Catesbi, Gray. Abounds from Va. S., along and near the moun- 
tains ; has long recurving branches, ovate-lanceolate and very taper- 
pointed leaves on sonspicuons petioles, and narrowish sepals. ; 

L. axillaris, Dor. Broader, less pointed leaves, on very short petioles, 
and broad-ovate gspals. Low country S.; flowers very early. 
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« * Deciduous-leaved, with one-sided looser racemes at the ends of the 
branches ; flowering in late spring or sunmer after the membranaceous 
leaves are developed; bractlets close to the calyx, acute. 


L. racemosa, Gray. Erect, 49-8° high, with oblong, acute, serrulate 
leaves a little downy beneath, long and upright racemes, and 4-awned 
anthers. Mass., S. 


10. CASSANDRA, LEATHERLEAF. (A mythological name.) 


| C, calyculata, Don. Wet bogs N. and mostly E.; low, much-branched 


shrub, with small and nearly evergreen dull oblong leaves sprinkled with 
some fine scurf or scaly atoms, and small white flowers in the axils of the 
upper leaves, forming one-sided leafy racemes, in early spring. Common. 


11. KALIMIA, AMERICAN or MOUNTAIN LAUREL. (Named for 
Peter Kaim, pupil of Linnzus, who traveled in this country before the 
middle of the last century.) Ornamental shrubs, scarcely found W. 
Flowers spring and early summer. 


K. latifolia, Linn. Larce Movntatn L.; also Carico Busn, Spoon- 
woop, etc., in Middle States. Common N. in damp grounds and along 
the mountains S., where it forms very dense thickets, 4°-10° or even 20° 
high, with mostly alternate lance-ovate leaves, bright green both sides 2 
the large and showy clusters of rose-color or white or crimson-spotted 
flowers terminal and clammy, in early summer. Planted. 

K. angustifolia, Linn, Suuer ., Lampxiry. 2°-3° high, with narrow- 
oblong, short-petioled leaves opposite or in threes and pale beneath, and 
coryimbs of smaller crimson-purple flowers lateral (in late spring), their 
pedicels recurved in fruit. N., S. to Ga. 

K. glaica, Ait. Cold bogs N. ; 19-2° high, with 2-edged branches, 
opposite, sessile, oblong or linear leaves white beneath and with revolute 
margins, the corymbs of lilac-purple flowers terminal, in spring. 


12; RHODODENDRON, ROSEBAY, AZALEA. (The name in 
Greek means rose tree.) Very ornamental shrubs or small trees, the 
farcy varieties much confused as to species. 


* Trur AzAveas or Fatse Honeysucxxes, with deciduous leaves, slen- 
der cylindrical tube to the corolla, the chiefly 5 stamens and the style 
long and protruded ; hardy ornamental shrubs. 


+ Flowers developed later than the leaves, in summer, very fragrant. 
R. viscosum, Torr, Wuirr Swame Honsysucntn, 4°-10° high, 


with bristly branchlets, oblong-obovate, mostly smooth leaves commonly , 


pale or whitish beneath, often glossy above, and white or rosy-tinged 
very clammy flowers. Swamps E. and S. 


+ + Flowers developed with or rather before the thin and veiny mostly 


pubescent leaves, in late spring. 

R. nudiflorum, Torr. Purpie A. or Pixxster FLowenr. Swamps and 
woods, chiefly I. and S., also cult. ; 3°-6° high, with oblong or obovate 
leaves ; branchlets and narrow tube of the rose or pink-red corolla rather 
glandular-pubescent, and calyx very small ; Slightly fragrant. 

R. calendulaceum, ‘orr. In and near the Alleghanies, especially S., 
and cult.; has yellow or flame-colored corolla and larger calyx lobes than 
the preceding; not fragrant.’ 

R. flavum, Don. (AzALBA Péytica.) Planted from the Old World, a 
native of the Caucasus; has large (2/ or more broad) golden or orange- 
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yellow flowers, terminating naked branches, the tube clammy-downy ; 
leaves large and oblong-obovate. Less cult. in this country than the next. 

R. Sinénse, Sweet. Garpen AzaLea. Bushy shrub, with clusters of 
mostly shorter red or yellow flowers on leafy branches ; leaves smaller, 
oval or elliptic. ‘IT'wo types are in cultivation. One, the GHENT AzALEA, 
commonly called AzALua Sinensis by gardeners, has flowers with narrow 
corolla tube which appear with the leaves. The other type, called 
A. méttis, has broader flowers which appear in advance of the leaves. 


x *% Riopora. Leaves deciduous; corolla strongly irregular, the upper 
prt 3-lobed, the lower of 2 nearly or quite separate pieces; 10 stamens 
and the style protruded. ; 


R. Rhoddra, Don. Cold wet grounds, from Penn. N. and E.; low 
shrub, with handsome rose-pink flowers in spring, somewhat earlier than 
the pale, rather hairy leaves. 


x « * Cuinese AZALEAS, with thickish almost or quite evergreen, leaves, 
rather leafy calyx, short-tubed corolla approaching to bell-shaped, and 
often 10 stamens, the latter and the style scarcely or not at all exserted. 


R. indicum, Sweet (or AZALEA {nprca). Cult. from China and 
Japan, etc.; is however the AzaLea of florists, flowering in late winter 
and early spring in conservatories, with red, purple, pink, white, or varie- 
gated showy flowers, green rather shining leaves, and shoots beset with 
appressed awl-shaped rusty bristles. 


% % % % RHODODENDRON PROPER. Leaves thick and usually persistent ; 
stamens generally 10, which, like the style, are somewhat declined or 
equally spreading, but rarely exserted. 


~ Leaves thick and evergreen, smooth; branches stiff and erect; flowers 
in early summer from very large terminal buds; cerolla broudly bell- 
shaped. 


R. maximum, Linn. Great R. or Wirp Lavret. Mountain sides, 
abundant through the Alleghanies, and N., sparingly to Me. and Can. ; 
6°-20° high, with lanee-oblong leaves (4'-10' long) narrowish below, 
clammy pedicels, and pale rose or nearly white corolla (1' broad), greenish 
in the throat, on the upper side more or less spotted with yellow or red- 
dish ; flowers midsummer. 

R. Catawbiénse, Michx. High Alleghanies from Va. S., and planted ; 
3°-6° high, with oval or oblong leaves rounded at both ends and pale 
beneath (3/-5! long), usually rusty pedicels, and large, light purple or lilac 
corolla; flowers early summer, This, hybridized with other less hardy 
species, especially with the next, and with the tender R. arboreum, 
Smith, of the Himalayas (cult. in conservatories), gives rise to most of 
the various Rhododendrons of ornamental grounds. ‘The forms partaking 
most largely of Catawbiense characteristics are distinguished by broad and 
flat, slightly obovate and broad-pointed, glossy leaves, and by mauve or 
light blue-purple flowers. 

R. Pénticum, Linn. From Asia Minor, hardy when planted N. only 
as a low shrub, has obovate-lanceolate leaves tapering to the base, and 
a very open bell-shaped dark purple corolla, in late spring. Ponticum 
varieties have narrow leaves with narrow points, with a tendency to 
become revolute and less glossy than the Catawbiense type, and by less 
pronounced lilac or mauve tints. 


a + Leaves evergreen, but thinnish ; branches slender and spreading or 
drooping, roughish ; flowers in early summer. 


R. punctatum, Andr. Along the mountains from N. C., S., and spar- 
ingly planted ; 4°-6° high, with oblong or lance-oblong leaves acute at 
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‘both ends, 2/4! long, and sprinkled, like the branchlets and outside of 
the rather small, ee funnel-shaped, rose-colored corolla, with rusty dots 
or atoms. 


13. LEDUM, LABRADOR TEA. (An old Greek name.) Flowers 
early summer, 


L. latifolium, Ait. Low and damp or wet grounds from Penn, N.; | 


295° high, with oblong leaves, usually 5 stamens, and oblong pods. 


14. LEIOPHYLLUM, SAND MYRTLE. (Name from the Greek, 
meaning smooth leaf.) : 
L. buxifélium, Ell. Evergreen shrub a few inches high, much 
branched, with oval or oblong Myrtle-like leaves (from }! to nearly 3/ 


long), and umbels of small white flowers in late spring. In sand, from 
ING Dey, SE * 


15. CLETHRA, WHITE ALDER. (Old Greek name of alder, from 
some resemblance in the foliage.) Flowers in summer. 
C. alnifolia, Linn. Low grounds; 3°-10° high with wedge-obovate, 
sharply serrate, straight-veined leaves;.and pretty, upright panicled 
racemes of fragrant, small flowers. : 


16. CHIMAPHILA, PIPSISSEWA or PRINCE’S PINE. (Name 
from Greek, means lover of winter, i.e. Wintergreen.) Plants of dry 
or moist woods, branched at base, 3/-10! high, with fragrant, wax-like, 
mostly flesh-colored flowers, in early summer. 2/ 

C. umbellata, Nutt. Leaves wedge-lanceolate, sharply serrate, not 
spotted; flowers 4-7, with violet-colored anthers. 


C. maculata, Pursh. Lower, 3/—6! high, with ovate-lanceolate, remotely 
toothed leaves, blotched with white, and 1-5 flowers. 


17. MONESES, ONE-FLOWERED PYROBA. (Name from the 
Greek, refers to the solitary flower.) Flowering in early summer. 2 
M. grandiflora, Salisb. Cold woods N. E.; with roundish and serrate 


veiny leaves about 3’ long, scape 2’-4! high, and rather large white or 
rose-colored flower. 


18. PYROLA, WINTERGREEN, SHIN LEAF. (Old name, diminu- 
tive of Pyrus, the Pear tree, the application not obvious.) Flowers 
mostly greenish-white, in summer. ~2/ (Lessons, Fig. 307.) 


* Flowers all turned to one side, rather spreading than nodding, the 
petals conniving ; stamens and style straight ; stigma large and 5-rayed. 


P. sectinda, Linn. Rich woods N. and E.; slender, 3/-6! ligh, with 
thin, ovate leaves and dense, spike-like raceme. 


* * Flowers nodding, the petals partly expanding, the hanging style more 
or less curved, tipped with a narrow stigma, and stamens ascending. 


P. chloraptha, Swartz, Scape 5/-6’ high, with a few greenish-white 
flowers, thick but dull roundish leaves only 1/ long, and anthers short~ 
horned. Open woods N, 

P. elliptica, Nutt. Sum Lear. Taller; leaves thinnish and dull, 
upright, on rather long and margined petioles; the greenish-white flowers 
nearly as in the following. Md., N. and W. 
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P. rotundifolia, Linn. Damp or sandy woods; has thick and shining 
_ round leaves on short petioles, many-flowered raceme, and blunt anthers ; 
a variety in bogs has rose-purple flowers. Very variable in shape of leaves. 


19. MONOTROPA, INDIAN PIPE. (Name from the Greek, refers 
to the flower or summit of the stem turned over to one side or hanging ; 
in fruit it straightens.) Flowers summer. Parasitic on the roots of trees. 


M. uniflora, Linn. Common Inp1an Pirer or Corrse Piant. Rich 
woods; smooth, waxy-white all over (turning black in drying), 3/-6/ 
high, with one rather large nodding flower of 5 petals and 10 stamens. 

M. Hypoépitys, Linn. Pinyesar or Fatse Bercu Drors. In Oak 
and Pine woods; rather downy, tawny or reddish, fragrant, 4/-12! high, 
with several smallish flowers in a scaly raceme, having 4 petals and 8 
stamens, or the uppermost 5 petals and 10 stamens. 


LEV. DIAPENSIACEH, DIAPENSIA FAMILY. 


Low and prostrate or tufted plants, herbaceous or soft-woody, 
glabrous or nearly so; leaves small and simple, without sti- 
pules; flowers regular,.all the parts in 5’s, except the ovary, 
which is 3-celled and with a single 3-lobed style; stamens ad- 
nate to the corolla and sometimes united together, and those 
opposite the lobes of the corolla (if any) reduced to staminodia. 

a 
1. PYXIDANTHERA. Staminodia absent. Flowers solitary and sessile on short, leafy 
branchlets. Calyx conspicuously bracteate. 
2. GALAX. Staminodia present. Flowers in a narrow spike on a slender, naked scape. 
Calyx minutely 2-bracteolate. 
1. PYXIDANTHERA. (Greek: small box, anther.) Y 


P. barbulata, Michx. Pixy, Frowrerine Moss. A handsome, trail- 
ing little plant in the sandy pine barrens of N. J. and S., flowering in 
early spring ; leaves small and linear-oblanceolate, sharp-pointed ; flowers 
(appearing as if clustered, from the shortness of the branchlets) very 
numerous, white or blush ; anther cells awn-pointed at the base, opening 
by a transverse line. 

2. GALAX. (Greek: milk, of no application.) 2 


G. aphylla, Linn. Leaves Pyrola-like, round-heart-shaped and cre- 
nate, tufted from scaly creeping rootstocks ; scape 1°-2°, bearing a wand- 
like raceme or spike of small white flowers ; in open woods, Va., S. 


LXVI. PLUMBAGINACEH, LEADWORT FAMILY. 


Known by the flowers with parts five throughout, viz. 5- 
lobed plaited calyx, 5 stamens opposite as many petals or lobes 
of the corolla and almost separate from them, 5 styles or 5 
stigmas, and the free ovary 1-celled, containing a single ovule 
hanging on a slender stalk which rises from its base; the fruit 


a small utricle. 
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§ 1. Low hardy herbs, with leaves all from the root, and flowers on scapes, having a 
funnel-shaped scarious calyx, nearly or quite separate petals tapering at base, 
and 5 almost or quite separate styles. i 

1. ARMERIA. Tufted plants with evergreen, very narrow and entire leaves, simple 
scapes bearing a head of rose-colored flowers, and styles plumose-hairy towards the 
base. 

2. STATICE. Broadish-leaved herbs, with scapes branching into a panicle, bearing 3- 
bracted flowers or clusters ; styles smooth. 


§ 2. Plants of warm regions, with branching, mostly woody stems, bearing alternate, ' 


entire leaves, and bracted spikes of handsome flowers, having a tubular calyx 
and corolla, and one style bearing 5 stigmas. 


8. PLUMBAGO. Calyx 5-toothed at the apex, glandular along the 5 ribs or angles. 
Corolla salver-form, with long tube. Stamens free from the corolla, 

4, CERATOSTIGMA. Calyx strongly 5-toothed, 10-ribbed at the base, glandless. Stamens 
adnate to the corolla tube at its middle. 


1. ARMERIA, THRIFT. (Old name.) Flowerssummer. 2 


A. elongata, Hoffm. (or A. vu“nGAris; also called A. mManririMa). 
Common ‘Turirr. Wild on shores of Eu. and Arctic America, cult. in 
gardens for edgings, etc., with short, spreading, grass-like leaves and scape 
3/-6' high, 


2. STATICE. (Ancient Greek: meaning astringent, the roots used as 
such in popular medicine.) A few species of the Old World are cult. 
in choice gardens, but not commonly. 2/ 


S. Limonium, Linn, Se’ Lavenper or Marsn Rosemary. Along 
the coast in salt marshes in several varieties, with oblong or spatulate 
thick and pale leaves on slender petioles, scapes 1°-2° high, bearing 
lavender-colored flowers all summer. 

S. sinuata, Linn. Cult. from 8. Eu.; leaves runcinate or sinuate-lobed 
and hairy ; scape dichotomously branched, strongly winged, as are also 
the peduncles of the clusters of handsome lilac flowers. 


3. PLUMBAGO, LEADWORT (which the Latin name denotes.) 
The following are cult. in conservatories, or turned out to flower all 


summer. * Flowers blue or violet. 


P. Capénsis, Thunb. Stems somewhat climbing, angled ; leaves oblong- 
spatulate, entire; corolla large, pale or lead-blue, the tube 14! long; calyx 
tube glandular-hispid. S. Africa. 


* %* Flowers red. 


P. coccinea, DC. Werbaceous ; leaves large, oblong, the showy flowers 


in terminal or axillary spikes. I. Indies, 
* * * Flowers white. 


P. Zeylénica, Linn, Stem somewhat climbing, angled; leaves ovate 


or oblong; flowers in long spikes, the calyx tube glabrous or minutely 
glandular. Is. Indies, 


4. CBRATOSTIGMA. (Greek: horn, stigma.) 


C. plumbaginoldes, Bunge (or PLumpico Larpéntx). Stem slen- 
der and zigzag, somewhat hairy and scaly ; leaves firm, obovate, finely 
serrate ; flowers violet, in close terminal clusters. Houses and borders 
not yetcommon. China. é 
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LXVIL PRIMULACEA, PRIMROSE FAMILY. 


Herbs with regular perfect flowers, the stamens borne on 
the corolis. and as many as its divisions and_opposite them, 
one style and stigma, and many or sometimes few ovules on a 
free central placenta of the one-celled ovary, in fruit a pod. 


+* Plant with hollow, inflated, leafy stems ; the leaves whorled or scattered, the lower 

ones pinnately parted ; parts of the flower 3d. 

1. HOTTONIA. Calyx 5-parted. Corolla short salver-shaped, stamens included. Pod 
opening by 5 clefts down the side, many-seeded. Flowers small, in whorls along the 
upper part of the stem and branches. 

x x Plant with leaves all from the root and simple; the flowers on a scape. 
+ Fibrous-rooted or rhizomatous, : 

. PRIMULA. Calyx 5-toothed or 5-cleft, often angled. Corolla salver-shaped or funnel- 
shaped, with 5 spreading lobes; the stamens included in its tube. Pod opening by 
valves or teeth at the top. Flowers in an umbel, which is sessile in one species, but 
usually raised on a scape. 

DODECATHEON. Calyx 5-parted, reflexed. Corolla 5-parted; the divisions lanceo- 
late, strongly reflexed. Stamens conniving in a long slender cone, the linear anthers 
very much longer than the short partly monadelphous filaments. Pod splitting into 
5 valves. Flowers in an umbel. 

+ + Plant with depressed or biscuit-shaped fleshy corm. 
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CYCLAMEN. Flower resembling that of Dodecatheon, but only one on a scape or 
stalk. Anthers sessile, pointed, 
% x x Plant with leafy stems, the leaves simple and chiefly entire. 

+ Leaves in one whorl at the summit of the slender stem ; parts of the flower 7. 

5. TRIENTALIS. Calyx and corolla wheel-shaped, of mostly 7 divisions united only at 
base, those of the former linear-lanceolate, of the latter oblong, of both pointed. Fila- 
ments united in a ring at base; anthers oblong, curving when old. Flowers white. 

+ + Leaves generally in pairs or whorls along the stems; parts of the fower mostly 5, 

++ Flowers yellow (or in 7 with purple dots). 

6. STEIRONEMA. Calyx 5-parted. Staminodia 5, subulate, alternating with the fila- 
ments, which are distinct or nearly so ona ring at the base of the corolla, Capsule 
10-20-seeded. Leaves opposite, but often seeming to be whorled, not dotted. 

q%. LYSIMACHIA. Calyx 5-6-parted. Staminodia 0. Filaments usually united at the 
base. Capsule few-seyeral-seeded, Leaves opposite or whorled (or even imper- 
fectly alternate), dotted. 

a+ ++ Corolla red, blue, or white. 

8. ANAGALLIS. Corolla wheel-shaped, the 5 divisions broad. Filaments bearded. Pod 
(a pyxis) open by a transverse division, the top falling off as a lid, many-seeded. 

= + + Leaves alternate along the branching stems ; base of calyx and ovary coherent. 

9. SAMOLUS. Calyx 5-cleft. Corolla bell-shaped, 5-cleft, with a little body like a sterile 

filament in the clefts. Stamens included. Pod many-seeded, splitting into 5 valyes 

Flowers small, white, in racemes. 


1. HOTTONIA, WATER VIOLET or FEATHER-FOIL. (Named 
_for Prof. Hotton of Holland.) Flowers summer. 2 


H. inflata, Ell. A singular plant in pools and ditches, Mass., S. ; 
smooth, with stems and branches much inflated except at the joints, bear- 
ing finely cut pectinate leaves ; flowers white. 


GRAY’S F. F. & G. BOT. — 18 


274 PRIMROSE FAMILY. 


2. PRIMULA, PRIMROSE, COWSLIP, etc. (Name from primus, 
spring, from the flowering time of true Primrose.) 2{ Two small 
species are scarce along our northern borders (see Manual) ; the fol- 
lowing are the common ones cult. for ornament. 

* Oalyx large and loose, either much inflated or shallow-cup-shaped. 


P. Sinénsis, Sabine. Cuinesr Primrose. A downy plant, with often 


proliferous umbels of large and showy flowers, purple, rose, or white, | 


sometimes double, in one variety cut-fringed ; tender house plant, with 
inflated conical calyx, and round heart-shaped 7-9-lobed and variously 
cut or even crisped leaves. 

P. obcénica, Hance. A pretty pot plant, with leaves all radical and 
ovate-cordate (the sharp hairs irritating-poisonous to some people), 
and slender scapes 6/-12/; flowers blush-lilac or purple, often drooping, 
the obconical petals deeply notched, the tube twice longer than the almost 
saucer-shaped green and shallow calyx. China. 


* * Calyx ordinary, neither truly inflated (but often loose) nor shallow- 
spreading. 


+ Hardy, or nearly so, from Eu., with large tubular or oblong-bell- 
shaped angled calyx about as long as the corolla tube, and wrin- 
kled-veiny, oblong-cordate, or spatulate leaves tapering into short 
wing-margined petioles ; flowers naturally yellow, in spring. 


P. grandiflora, Lam. (or P. vuLGAris and P. acatriis). Vrun Prim- 
ROSE, has leaves somewhat hairy beneath, and the large flowers rising on 
slender pedicels from their axils, the proper scapes not developed ; corolla 
flat, sulphur-yellow. 

P. officinalis, Jacq. (or P. viris). Enerish Cowstie. Somewhat 
pubescent with minute, pale down, scapes bearing the umbels above the 
leaves, much smaller flowers of deeper color, and the’ limb of corolla 
rather concave or cup-like, the throat commonly orange. ‘The sorts of 
Potyantuus are cultivated varieties, with flowers enlarged, of various 
colors, or party-colored, often more or less double. 


+ + Hardy or half hardy, with small calyx shorter than the tube of the 
corolla, and smaller leaves. 


++ Leaves cordate-ovate, hairy. 


P. cortusoldes, Linn. Leaves soft, with doubly dentate margins ; 
scapes tall (8/-15’) and hairy, bearing an umbel of deep rose-colored 
flowers on slender pedicels 1! or 2! long, the flowers Phlox-like, with 
broadly obcordate petals. Russia to Japan. 


++ ++ Leaves oblong or obovate, not hairy. 


P. denticulata, Smith. Low, with a cluster of radical tongue-shaped or 
spatulate denticulate or nearly entire leaves, and a capitate cluster of 
mee bright lilac flowers, the narrow petals deeply notched. China and 

ndia. 

P. Auricula, Linn. Auricuta. Of S. Eu.; low, with sessile leaves, 
and scape bearing a few fragrant flowers, these pale yellow, with varie- 
ties white, purple, or of various hues, sometimes full double, and smooth 
and thick obovate leaves, mostly covered with some fine mealiness ; petals 
broad, obcordate. Well-known garden plant, scarcely hardy N. 


3. DODECATHEON. (Fanciful name, from Greek for twelve gods.) 2 


D. Medadia, Linn. Snoorimne Srar, Amprican Cowsurr. In rich 
open woods from Penn., S., and especially W., and cult. for ornament ; 
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_ smooth, with a cluster of oblong or spatulate leaves around the base of a 
simple scape, 6/-2° high, which has an umbel of several or many hand- 
some rose-purple or often white flowers nodding on the slender pedicels, 
becoming erect in fruit; flowers late spring. 


4, CYCLAMEN. (Classical name for the wild plant of Eu. called 
Sowsreapd.) Cult. in this country as house plants for winter flower- 
ing. Flowers rose-colored, pink, or white, nodding on the apex of the 
stalk, the reflexed lobes turned upwards. 2/ 


C. Europeum, Linn. Corm 1/-2/ in diameter, sending up heart-shaped, 
thick, sometimes angled leaves, often marked with white above and crim- 
son-purple or violet beneath, on slender petioles, and fragrant flowers with 
open throat and oval or oblong divisions, the flower stalks coiled up after 
flowering so as to bring the pod to the ground to ripen. 

C. latifolium, Sibth. & Smith (or C. Pirsicum), is more tender and 
not fragrant, with longer and lanceolate divisions and less open throat to 
the corolla, the flower stalks not coiling after blossoming. 


5. TRIENTALIS, CHICKWEED WINTERGREEN. (From Latin 
for the third part of a foot, the usual height of the European 
species.) 2/ 

T. Americana, Pursh. American C, or STAR Frowrr. In open low 
woods, especially N. ; a pretty plant, the stem bearing a few scales below, 


and at top a whorl of long, lanceolate leaves tapering to both ends; also 
2 or 3 slender-stalked delicate flowers with taper-pointed petals, in spring. 


6. STEIRONEMA. (Greek: sterile thread, in reference to the stami- 
nodia.) Leafy-stemmed, flowering in summer. 2 


* Leaves broad, ovate, or lance-ovate. 


S. ciliatum, Raf. Low thickets ; with erect stems 2°-8° high, oppo- 
site dotless leaves lance-ovate with rounded or heart-shaped ciliate base 
and on fringed petioles, flowers nodding on slender peduncles from the 
upper axils, light-yellow corolla not streaked or dotted, the lobes round- 
ovate and wavy margined or denticulate, little longer than the sepals. 

S. radicans, Gray, resembles the foregoing, but stems or branches 
reclined and rooting, and leayes and flowers smaller by jeedbi, With tie: Vio 


x «x Leaves lanceolate or narrower. 


S. lanceolatum, Gray. Commonest W. and S., has oblong or linear 
leaves, mostly narrowed into short and margined petioles. 

S. longifdlium, Gray. From W. N. Y., W. and S., has similar but 
deeper yellow flowers, and sessile linear blunt stem leaves of thicker 
texture. 


7. LYSIMACHIA, LOOSESTRIFE (which the name means in 
Greek). Flowers summer. 2 Low grounds. 
* Plant erect. 
«— Flowers in an ample terminal leafy panicle ; the corolla not dotted. 


L. vulgdris, Linn, A rather stout downy plant, 22-30 high, with 
oblong or lance-ovate leaves, 3 or 4in a whorl; flowers in panicles, and 
monadelphous filaments. European species ip waste and cultivated 


grounds. 
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+ + Flowers in a terminal spike-like raceme; the corolla blackish- 


streaked. 


L. stricta, Ait. Common N. and S. in bogs; smooth, very leafy, 
branching, with mostly opposite lanceolate, sessile, dark-dotted leaves 
tapering to each end; flowers on slender pedicels in a terminal long 


raceme leafy at base, unequal filaments monadelphous, and lance-oblong” 


corolla lobes. 


+ i + Flowers on slender peduncles from the axils of the upper leaves; © 


the corolla dark-streaked. 


L. quadrifdlia, Linn. Sandy moist ground ; rather hairy, with ovate- 
lanceolate sessile leaves, 4 (or 3-6) in a whorl, and ovate-oblong corolla 
lobes. 


w+ i 4 Flowers in axillary spike-like short clusters; the corolla 
purplish-dotted. 


L. thyrsiflora, Linn. Wet swamps, N.; smooth, with simple stem, 
leafless at base, above with lanceolate sessile leaves, in the axils of 1 or 
2 of them a short-peduncled oblong spike or cluster of small flowers, 
haying slender filaments and lance-linear mostly separate petals, and as 
many little teeth between them. 


* * Plant trailing. 


L. nummularia, Linn, Monnywort. Creeping in damp garden grounds, 
or running wild sometimes ; smooth, with opposite small round leaves, 


and solitary pretty yellow flowers in their axils on short peduncles. 
(Lessons, Fig. 199.) ; 


8. ANAGALLIS, PIMPERNEL. (Old Greek name, meaning delight- 
ful.) Low herbs of the Old World, flowering all summer. 


A. arvénsis, Linn. Common P. or Poor Man’s Weatuer Grass. 
The small (red, purple, or white) flowers said to close at the approach of 
rain; in gardens and running wild in sandy fields; spreading on the 
ground, with pale ovate leaves, shorter than the peduncles, and rounded 
petals fringed with minute glandular teeth. @ 

A. caHrbuea of the gardens is a tender, mostly larger form of the pre- 
ceding, with larger blue flowers. 


9, SAMOLUS, WATER PIMPERNEL, BROOKWEED. (Old name, 
of unknown meaning.) Flowers late summer. @ 2 


S. Valerandi, Linn., var. Americanus, Gray. Along rills and wet 
places ; spreading, 6’-10! high, with obovate leaves, and very small flowers 


on slender pedicels, which bear a bractlet at the middle, but no bract at: 


base. 


LXVIT. SAPOTACEZ, SAPODILLA FAMILY. 


Mainly tropical trees or shrubs, with hard wood. Simple 
and entire alternate leaves, mostly with milky juice, small and 
perfect regular flowers, anthers turned outwards, erect ovules, 
and bony-coated seeds. Represented §, by a few species of 


1. BUMELIA. (Ancient name of an Ash.) Flowers small, white, or 


whitish, in clusters in the axils of the leaves ; calyx 5-parted; corolla 


5-cleft, and with a pair of internal appendages between the lobes, 5 
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good stamens before them, and as many petal-like sterile ones or scales 
alternating ; ovary 5-celled, hairy ; style 1, pointed ; fruit cherry-like, 
containing a single, large, stony-coated seed ; small trees or shrubs, with 
branches often spiny, and deciduous but thickish leaves, entire. Flow- 
ers summer ; fruit purple or blackish. Natives of river banks, etc. 


B. lycioides, Pers. SourHern BucxtrHorn. Smooth, with obovate- 
oblong or lance-wedge-shaped leaves, 2/-4! long, and greenish flowers. 
Va., S. and W. 

B. ténax, Willd. Still more southern, has smaller leaves brown-silky 
underneath, and a shorter white corolla. 

B. lanugindsa, Pers. Dry soil from S. Illinois, S. ; has leaves rusty- 
hairy or woolly beneath, and white corolla. 


LXIX. EBENACEH, EBONY FAMILY. 


Trees, with hard wood, no milky juice, alternate entire 

_ leaves, from 2 to 4 times as many stamens as there are lobes 
to the corolla, several-celled ovary, with a single ovule hang- 
ing in each cell, and edible berry with large, hard-coated seeds. 


1. DIOSPYROS, PERSIMMON, DATE PLUM. (Greek: Jove’s 
grain or fruit.) Flowers polygamous or dicecious, the fertile ones 
single in axils of leaves, the sterile smaller and often clustered; calyx 
and corolla each 4—6-lobed ; stamens about 16 in-the sterile, 8 imper- 
fect ones in the fertile flowers, inserted on the tube of the corolla; 
anthers turned inwards ; fruit edible when very ripe, plum-like, globu- 
lar, surrounded at base by the persistent thickish calyx. Flowers early 
summer. 


D. Virginiana, Linn. Common P. S. N, Eng. to Ill. and S.; tree 
20°-60° high, with very hard blackish wood; nearly smooth, thickish, ovate 
leaves ; very short peduncles ; 4-parted calyx; pale-yellow, 4-cleft corolla ; 
4 styles, 2-lobed at tip ; 8-celled ovary, and plum-like fruit, green and very 
acerb, but yellow, sweet, and eatable after frost. 

D. Kaki, Linn. f. Kani, Japanese P. Tree reaching 40° in height, 
upright at first, but becoming spreading and crooked with age ; leaves 
large, ovate-elliptic and acuminate, shining; flowers small, greenish- 
yellow ; fruit mostly very large, variable in shape and color. The chief 
tree fruit of Japan, and now planted in the S. States. 


LXX. STYRACACEA, STORAX FAMILY. 


Shrubs or trees, with alternate simple leaves, perfect flowers 
with 4-8 petals more or less united at the base, and bearing 
twice as many or indefinitely numerous partly monadelphous 
or polyadelphous stamens, only one style, and a 1-5-celled 1- 
B-seeded fruit. Ovules as many as 2 in each cell. Calyx in 
ours coherent more or less with the 2—-4-celled ovary. 
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1. STYRAX. Flowers from the axils of the leaves, white, showy, on drooping peduncles. 
Calyx scarcely 5-toothed, its base coherent merely with the base of the 3-celled many- 
ovuled ovary. Corolla open bell-shaped, mostly 5-parted, rather downy outside. 
Stamens twice as many as the lobes of the corolla, with flat filaments monadelphous 
at base, and linear anthers. Fruit dry, 1-celled, with usually only one globular hard- 
coated seed at its base. 

2. HALESIA. Flowers in fascicles on hanging pedicels from the axils of the deciduous 
leaves of the preceding year, white, showy. Calyx 4-toothed, the tube wholly cohe- 
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rent with the 24-celled ovary. Petals 4, or united into a bell-shaped corolla. Sta- . 


mens 8-16; filaments monadelphous at the base; anthers linear-oblong. Ovules 4 in 
each cell, Fruit large and dry, 24-winged, within bony or woody, and 1+-celled, a 
single seed filling each slender cell. 

8. SYMPLOCOS. Flowers yellow, in the axils of the thickish leaves, not drooping. 
Calyx 5-cleft, coherent with the lower part of the 8-celled ovary. Petals 5, broad, 
nearly separate. Stamens very many in 5 clusters, one attached to the base of each 
petal; filaments very slender; anthers very short. Fruit 1-celled, 1-seeded, small 
and dry. 


1. STYRAX, STORAX. (The ancient Greek name.) Leaves, etc., 
with some scurf or starry down. Shrubs, in low pine woods or bar- 
rens, from Va., S.; flowers late spring. 


* Leaves prominently scurfy or tomentose beneath. 


S. grandifdlia, Ait. Leaves obovate (2/-6! long), white downy be- 
neath ; flowers mostly numerous in racemes. 

S. pulverulénta, Michx. Leaves oval or obovate, less than 2! long, 
their lower face scurfy-downy ; flowers fragrant, few together or single. 


* x Leaves glabrous, or nearly so, beneath. 


S. Americana, Lam. Leaves oblong, almost glabrous, acute at both 
ends ; flowers 2-4 together or single. 


S. Jap6nica, Sieb. & Zucc. Handsome small tree from Japan, now 
planted, with waxy white bell-like flowers in loose racemes 1-4-flowered, 
on the ends of the branches; leaves ovate to lance-ovate, very acute, at 
maturity perfectly glabrous. 


2: HALESIA, SNOWDROP or SILVER-BELL TREE. (Named 
for Stephan Hales, early writer of essays in vegetable physiology.) 


Handsome tall shrubs or small trees, flowering in spring just as the 
leaves: appear. 


H. tetraptera, Linn. Four-wincrep H. Along streams from Va. . 


and Ill., S., planted for ornament and hardy N. ; tall, smoothish, with 
oblong, finely serrate leaves; 4-lobed corolla; 12-16 strongly monadel- 
phous stamens, and 4-winged fruit. 

H. diptera, Linn. Two-wincep H. Low country, Ga., S.; has 
coarsely serrate more downy oval leaves; 4 nearly distinct petals (@l 
long) ; 8-12 nearly distinct stamens, and 2-winged fruit. 


3. SYMPLOCOS. (Greek: growing together, the stamens united. ) 


Ss. tinctoria, L’Her. Swerr Lear, Horse Sucan. Shrub or small 
tree, in rich ground, Del., S., with coriaceous, oblong, nearly entire, 
almost evergreen leaves, pale beneath, and small odorous flowers in 


close sessile bracted clusters. Leaves swee j 
cattle. t-tasted, greedily eaten by 
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LXXI. OLEACEH, OLIVE FAMILY. 


Trees or shrubs, chiefly smooth, without milky juice, dis- 
tinguished among monopetalous plants with free ovary by the 
regular flowers having stamens almost always 2, and always 
fewer than the 4 (sometimes 5 or more) divisions of the 
corolla, the ovary 2-celled and (except in Jasminum and For- 
sythia) with one pair of ovules in each cell; style, if any, 
only one, rarely 2-cleft. A few are nearly or quite polypetal- 
ous; others apetalous. Leaves opposite, simple, or pinnate. 


x Calyx and corolla with 5-8 lobes ; a single erect ovule and seed in each cell. 


1. JASMINUM. Corolla salver-shaped, the lobes convolute in the bud. Stamens 2, in- 
cluded in the tube. Ovary and the berry-like fruit 2-lobed, 2-seeded. 


x x Calyx and corolla with the parts in fours, or sometimes (in Fraxinus) one or both 
wanting. Ovules hanging, usually a pair in each cell, many in No.2. Leaves 
opposite, except accidentally. 


~ 


+ Leaves simple (trifoliolate in one of No. 2) ; flowers perfect and complete. 
++ Ovules and seeds numerous, or several in each cell of the ovary and pod. 


2. FORSYTHIA. Corolla golden yellow, bell-shaped, 4-lobed, the lobes convolute in the 
bud. The 2 stamens and style short. Pod ovate. Leaves deciduous. 


++2+ Ovules a pair in each cell, but the seeds often fewer. 
= Fruit a dry pod. 


3. SYRINGA. Corolla salyer-form, the lobes valvate in the bud, the tube mostly much 
longer than the 4-toothed calyx. Pod 4-seeded, flattened contrary to the narrow parti- 
tion, 2-valved, the valves almost conduplicate. Seeds slightly wing-margined. Leaves 
prggpons: == Fruit fleshy, berry-like. 

4, LIGUSTRUM. Corolla short funnel-form, with spreading ovate obtuse lobes, valvate 
in the bud, white. Fruit a 14-seeded black berry. Leaves firm and thickish, but 
deciduous. 

5. OLEA. Corolla white, short, bell-shaped, or deeply cleft into 4 spreading lobes, which 
are valvate in the bud. Fruit a drupe, the hard stone often becoming 1-celled and 
1-seeded. Leaves evergreen. 

6. OSMANTHUS. Distinguished from Olea chiefly by the imbricated «stivation of the 
corolla. Flowers small, in axillary fascicles or racemes. Stigma small. Leaves 
mostly deciduous. 

4. CHIONANTHUS. Corolla white, 4-parted, or of 4 very long and narrow linear petals 
slightly or scarcely united at their base ; to which the 2 (rarely 3 or even 4 in cultiva- 
tion) very short stamens barely adhere. Fruit a fleshy and globular drupe, the stone 
becoming 1-celled and commonly 1-seeded. Leaves deciduous. 


++ Leaves pinnate; flowers polygamous or dicwcious, in most species apetalous, ap- 
pearing in advance of the foliage. 


8. FRAXINUS. Calyx small, sometimes obsolete or wholly wanting. Petals 4, 2, or 
none. Anthers large. Fruit a simple samara or key (Lessons, Fig. 389), usually 
becoming 1-celled and 1-seeded. Leaves deciduous. 
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J. odoratissimum, Linn. Common Swrrt YuLtow J., from Madeira; 


> 


smooth, twining; leaflets 3 or 5, ovate; peduncles terminal, few- 


flowered. n git a 
J. humile, Linn. (or J. rrvortrum), from S. Asia; not twining, has 
mostly 3-7 leaflets, and more numerous and fragrant flowers, 13’ wide. 


* * Flowers yellow j leaves opposite, but usually falling before the flowers 
i appear. 


J. nudiflérum, Lindl. Branches green and angled ; leaves small and 
ternate, falling in autumn, after which the yellow scentless flowers 
. China. ) 
Se sabaaa x % * Flowers white ; leaves opposite. 


J. officindle, Linn. Common Wuirr J. From the East; has striate- 
angled branches scarcely twining, about 7 oblong or lance-ovate leaflets, 
a terminal cyme of very fragrant flowers, and calyx teeth slender. 

J. grandifiérum, Linn. From India ; has 7 or 9 oval leaflets, the upper- 
most confluent, larger and fewer flowers than the foregoing, reddish 
outside. 

J. Sdmbac, Sol. From tropical India; scarcely climbing, pubescent ; 
leaves simple, ovate, or heart-shaped ; flowers in small close clusters : 
calyx teeth about 8, slender, the rounded lobes of the corolla as many ; 
flowers simple or double, very fragrant, especially at evening. 


2. FORSYTHIA. (Named for W. A. Forsyth, an English botanist.) 
Ornamental shrubs, from China and Japan, with flowers from separate 
lateral buds, preceding the serrate leaves, in early spring. 


F. viridissima, Lindl. A vigorous shrub, with strong and mostly erect 
yellowish angled green branches, covered in early spring with abundant 
showy yellow flowers ; calyx lobes half the length of the corolla tube ; 
lobes of the corolla narrow-oblong and widely spreading; style as long as 
the tube of the corolla and twice as long as the stamens; leaves all 
simple, lance-oblong, deep green. 

F. suspénsa, Vahl. (F. Forrtyr). Shrub with long and slender, weak, 
nearly terete branches, some of them reclining; flowers yellow, with 
corolla lobes longer, wider, more obtuse, and more spreading than in 
the preceding; style half shorter than the corolla tube and stamens ; 
leaves simple and trifoliolate, often on the same bush 
the lateral leaflets small), broadly ovate. Branches bearing corky dot- 


like elevations. Often treated as a climber. Less common than the 
other. 


3. SYRINGA, LILAC. (From Greek word for tube, alluding either to 
the tubular corolla or to the twigs, used for pipe-stems.) Familiar 
ornamental tall shrubs, from the Old World, with scaly buds in the 
axils of the leaves, but hardly ever a terminal one (so that there is only 
a pair at the tip of a branch), entire leaves on slender petioles, and 


crowded compound panicles or thyrsus of mostly fragrant flowers, in 


spring. The name Syringa is often applied to the Philadelphus (see 


p. 168). 
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* Tube of the corolla long and slender; jlowers normally purple, but 


- running into white varieties. 
a Leaves green on both sides. 
++ Base of leaves broad, cordate or deltoid. 


S. vulgaris, Linn. Common L. Common bush, with ovate and more 
or less heart-shaped leaves, and lobes of corolla moderately spreading and 
concave or boat-shaped ; flowers lilac or pale-violet (and a white variety), 
appearing after the leaves. Nurserymen offer many forms. HE. Eu. 

S. ob/ata, Lindl. Stout hardy shrub, with thick leaves, flowering a 
week or more before the last; leaves broadly cordate or deltoid, sharply 
acuminate ; flower cluster short and broad, the flowers large and appear- 
ing as the leaves unfold ; lobes of the corolla round and flat. China, but 
unknown wild ; possibly an offshoot of the preceding. 


a+ ++ Base of the leaves narrower or tapering. 


S. Chinénsis, Willd. (S. Roruomacsinsis). Rousnn L, Apparently a 
hybrid between the first and the next; cult. in China, whence it may 
have been derived ; leaves ovate, contracted at the base (or occasionally 
rounded) ; lobes of the corolla obtuse and sometimes mucronate, spread- 
ing, the margins inflexed ; lax clusters of reddish (or white) flowers very 
large and numerous. A hardy and showy plant. 

S. Pérsica, Linn, Prrstan L. Slender and open in habit, with lance- 
ovate leaves, and loose clusters of lilac-purple, or paler, or sometimes 
white flowers, border of the corolla with ovate slightly spreading inflexed 
lobes, the tube very slender; pods linear. Later than the common Lilac. 
We cl: a + Leaves whitish beneath. 

S. villosa, Vahl. Vigorous and hardy ; leaves broadly ovate or ovate- 
lanceolate, contracted into a short and stout grooved petiole, with rough 
margins and prominent veins, the underside (especially the veins) fur- 
nished with scattering long hairs; thyrse long and often interrupted ; 
tube of the pale corolla 4 times the length of the calyx; corolla lobes 
erect or spreading, with inflexed margins. Blooms two weeks later than 
the common Lilac, but less fragrant. N. China. 

S. Josikéa, Jacq. Josrxa L. Leaves mostly narrower than in the 
last, and not villous below. Now commonly cult. for its vigorous growth, 
handsome shining foliage, and late lilac flowers, but unknown wild (all 
plants in cultivation having sprung from a plant discovered in Hungary 
by Baroness von Josika), and perhaps derived from the last. 

x « Tube of the corolla very short ; flowers white. 

S$. Amurénsis, Rupr. (S. Licustrina and S. Prexinensis). Hardy 
shrub, with leaves ovate or oblong, and either obtuse or acuminate, con- 
tracted into a long grooved petiole, pale but smooth beneath; thyrse 
compact ; tube of the corolla included in the smooth calyx, the lobes 
obtuse; fragrant. Also a weeping variety. Mandshuria and Japan. 

S. Japé6nica, Maxim. Leaves broadly ovate and sharply acuminate, 
dark green and glossy, leathery, rounded or slightly cuneate at the base, 
villous beneath; calyx slightly pubescent, including the tube of the 
creamy-white corolla. Flowers very late. Japan. 


4. LIGUSTRUM, PRIVET or PRIM. (Classical Latin name.) Shrubs 
of Old World, planted for ornament, with short-petioled entire leaves 
and panicles of small flowers, in early summer. 

* Inflorescence spiciform on the ends of lateral branchlets ; calyx hairy. 


L. Ibdta, Sieb. (L. Amurtnsy). Japan and China. Flowers white, 
slender, the tube three times as long as the calyx; leaves elliptic or 
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ovate-elliptic, the midrib below (like the branchlets and pedicels) hairy ; 
fruit shining black. 


* * Inflorescence thyrsoid or paniculaie and mosily terminal; calyx 
: smooth, or nearly so. 


L. vulgare, Linn. Priver, Prit. Flowers white (fading reddish) in 
an ordinary Lilac-like thyrse ; the corolla tube flaring and about twice 
as long as the small calyx; leaves elliptic-lanceolate ; fruit black. Much 
used for low hedges and run wild KH, Eu. 

L. Japé6nicum, Thunb. (lL. Carirérnicum, L. ovaLiroLium, and 
Catirornian Priver). Strong hardy shrub from Japan and China; 
cult. for its handsome long-persistent foliage and abundant white flow- 
ers ; leaves oval; flowers several to many on slender short branchlets of 
an elongated panicle; the corolla tube slender and 8 or 4 times as long 
as the rather loose truncate calyx. 


5. OLEA, OLIVE. (The classical Latin name.) Flowers small, and 
in small panicles or corymbs, in spring. 
0. Europea, Linn. Oxive of the Levant, planted far S. and on the 


Pacific coast; tree with lanceolate or lance-oblong pale entire leaves, 
whitish-scurfy beneath, and oblong edible oily fruit. 


6. OSMANTHUS. (Greek: perfume and flower.) 


0. fragrans, Lour. Cult. in greenhouses from China, under the name 
of OLEA FRAGRANS; shrub with very fragrant white flowers, and thickish 
ovate or obovate veiny, often denticulate, smooth leaves. 

O. Americanus, Benth. & Hook. Dxrvirwoop. Wild along the 
coast from N. Car., S.; small tree, with lance-oblong and entire very 
smooth green leaves (3/-6/ long), and spherical dark-purple fruit. 


7 CHIONANTHUS, FRINGE TREE. (Name of the Greek words 
for snow and blossom, from the very light and loose panicles of droop- 
ing snow-white flowers.) 

C. Virginica, Linn. River banks from Penn., S., and planted for 

ornament; shrub or low tree, with entire, oval, or obovate leaves (3!-5/ 

long), the lower surface often rather downy ; loose panicles of flowers in 


ge spring or early summer; petals 1’ long, and fruit blue-purple with 
a bloom. 


8. FRAXINUS, ASH. (Classical Latin name.) Timber trees, with 
light and tough wood, dark-colored buds, and small insignificant flow- 


ers appearing in spring with or rather before the leaves of the season, 


from separate buds in the axils of the leaves of the preceding year. 
* Petals present ; flowers polygamous. 


F. Ornus, Linn. Frownrine Asn of §. Eu., the tree which furnishes 
manna, not hardy N., sometimes planted S. ; petals 4, either distinct or 


slightly united, or sometimes only 2, narrow, greenish; leaflets 5-9, 
lanceolate or oblong, small. 


* * Petals wanting ; flowers generally dicecious (or polygamous in the last). 
-— Lateral leaflets stalked ; calyx evident. 


++ Fruit terete at the base, winged from the other end (Lessons, Fig. 389) ; 
leaflets 7-9, or sometimes 5, either sparingly toothed or entire. 

_ £. Americana, Linn. Wurre Asn. Large forest tree of low grounds, 

furnishing valuable timber ; with ash-gray branches, smooth stalks, ovate 
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or lance-oblong pointed leaflets, either pale or downy beneath ; and rather 
short fruit with a terete marginless body and a lanceolate or wedge-linear 
wing. 

FP. pubéscens, Lam. Rep Asu. Common E. and §. ; known by its 
velvety-pubescent young shoots and leafstalks, and fruit with its flattish 
2-edged seed-bearing body acute at the base, the edges gradually dilated 
into the lance-linear or oblanceolate wing. 

P. viridis, Michx. Grenn Asu. Glabrous throughout, with leaves 
bright green on both sides ; fruit much as in the last; a small tree, most 
common W. and 8. 

+ + Fruit flat and winged all round ; leaflets mostly green both sides and 
serrate. 

F. quadrangulata, Michx. Buiur Asn. Large forest tree W., yield- 
ing valuable wood ; with square branchlets, 5-9 ovate veiny leaflets on 
short stalks, and narrowly oblong fruits. 

F. platycarpa, Michx. Carozina Water Aso. River swamps, Va., 
S.; small tree, with terete branchlets, 5-7 ovate or oblong short-stalked. 
leaflets acute at both ends, and broadly winged (sometimes 3-winged) 
fruits, oblong with a tapering base. 


« + Lateral leaflets sessile ; calyx absent; fruit winged all round. 


F. sambucifdlia, Lam. Brack Asn. Small tree in swamps N., S. 
to Va. and Mo., with tough wood separable in layers, used for hoops and 
coarse baskets; the bruised leaves with the scent of Elder; smooth ; 
leaflets 7-11, sessile on the main stalk, oblong-lanceolate tapering to a 
point ; calyx none, atleast in the fertile flowers; fruits linear-oblong. 

F. excé/sior, Linn. Encuisn or Evrorpan Asu. Hardy fine tree, 
with bright green, lance-oblong, serrate leaflets ; fruit flat, linear-oblong. 
The Wrerrine Aso is a variety or sport of this. 


LXXII. APOCYNACEH, DOGBANE FAMILY. 


Herbaceous or woody plants, known mainly by the milky 
acrid juice, opposite (sometimes whorled) simple and entire 
leaves, without stipules, and regular monopetalous flowers 
with 5’s in the calyx, corolla, and stamens, the lobes of the 
corolla convolute or twisted in the bud, the anthers conniving 
around the stigma or often adhering somewhat to it, ordinary 
pollen, filaments separate, the 2 free ovaries commonly sepa- 
rate, but often the styles and always the stigmas, united into 
one. The ovaries also are often united into one, the juice in 
several (as of Periwinkle and Oleander) is not at all or slightly 
milky, and one of our genera has alternate leaves. Some are 
ornamental in cultivation; many are acrid poisonous. There 
is commonly a ring, membrane, or other appendage on the 
style below the stigma, to which the anthers are apt to adhere. 


« Shrubs cult. for ornament, natives of warm climates ; leaves often whorled. 


1. ALLAMANDA. Corolla large, yellow, with short tube abruptly expanded into cylindrical 
bell-shaped or funnel-form, the 5 lobes broad and rounded, Stamens at the summit 
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of the proper tube or throat, alternate and conniving with as many 2-parted narrow 
scales. Ovary one and 1-celled, with 2 parietal placente, becoming a prickly pod. 
Style slender. Seeds naked. 

2, NERIUM. Corolla salver-form or the long tube narrow funnel-form, the throat crowned 
with 5 slender-toothed scales. Stamens on the middle of the tube; anthers 2-tailed 
at base and tapering at the apex into a long hairy, twisted, awn-like appendage. Style 
1. Ovaries 2, forming pods. Seeds tufted. ; 


» * Herbs or scarcely woody. plants, not twiners ; bark usually abounding with tough 
fibers » ovaries 2, becoming many-seeded pods in fruit. 


+ Leaves aliernaie, very numerous. 


8. AMSONIA. Corolla salver-shaped or the slender tube somewhat funnel-form, bearded 
inside, without appendages at the throat, the lobes long and linear. Stamens inserted 
on and included in the tube; anthers blunt at both ends. Style 1, slender, Pods 
long (4'-6 ) and slender. Seeds cylindrical, abrupt at both ends, with no tuft. Up- 
right herbs, with terminal panicled cymes of bluish flowers. 


+ + Leaves opposite. 


4, VINCA. Corolla salyer-shaped, or the tube funnel-form, the throat narrow and naked. 
Stamens inserted on the upper part or middle of the tube; filaments short. Style 1, 
slender. Pods rather short. Seeds abrupt at each end, naked, rough. The hardy 
species trail or creep. 

5. APOCYNUM. Corolla bell-shaped, crowned with 5 triangular appendages in the throat. 

/ Stamens attached to the very base of the corolla. Style none. A large ovate stigma 
unites the tips of the 2 ovaries, which in fruit form long and slender pods. Seeds 
with a long tuft of silky down at one end. Upright or ascending herbs, with small 
pale or white flowers in terminal cymes or corymbs, and very tough fibrous bark. 


* x x More or less woody-stemmed twiners, with opposite leaves. 


6. MANDEVILLA. Corolla funnel-form or salver-shaped, naked in the throat. Filaments 


very short. Style 1. Ovaries 2, becoming 2 long terete pods. Seeds with a downy 
tuft. Flowers large and showy. 


7. TRACHELOSPERMUM. Corolla funnel-form, nearly asin Mandevilla, but the flower 
small, and filaments slender, 


> 
1. ALLAMANDA. (Named for Dr. F. Allemand, who discovered 
the common species in Guiana.) Greenhouses, often half-climbing. 


* Corolla tube contracted below into a long stem-like base. 


A. cathGrtica, Linn. A showy shrub of the conservatory, with bright 
green, oblong, thinnish and acute glabrous leaves on very short petioles 
and in whorls of 4, and golden-yellow flowers 2}/-3! long. Guiana. 


A. n6ébilis, Moore. Flowers very large (4!-5’ across) and rich, clear . 


yellow, the limb circular in outline; leaves in 3’s or 4’s, large and 
abruptly acuminate, on very short petioles, hairy on both sides or at 
least on the midrib beneath. Brazil. 

A. Hendersoni, Bull. Flowers ‘large and pale yellow, with darker 
veins; leaves large, elliptic-obovate, shining and glabrous, thick and 
leathery, in 4’s. Guiana. 

A. Schétti/, Pohl. Flowers large and yellow, the throat striped 


with dark brown; leaves oblong and glabrous, in 4’s. Tall, suited to 
roofs. Brazil. 


* * Corolla with a short club-shaped or bulb-like base. 


A. neriifolia, Hook. Erect, glabrous shrub, with oblong or elliptic 
sharply acuminate, nearly sessile leaves, in 3’s—5’s; flowers rather small 
funnel-bell-shaped, golden-yellow, and streaked with orange. S. Amer. 
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2. NERIUM, OLEANDER. (The ancient Greek and Latin name.) 
Leaves coriaceous, rigid, closely and transversely veiny. Flowers 
showy, in terminal cymes, in summer, deep rose-color, or with white 
varieties, either single or double. 


N. OleGnder, Linn. The Oreanprer of common house culture, from > 
the Levant; leaves lanceolate; appendage surmounting the anthers 
scarcely protruding; flowers large, scentless, with trifid or cuspidate 
segments to the crown. 

‘N. odérum, Soland. Swerrt O. Less cult., from India, more tender ; 
leaves linear-lanceolate ; appendage of the anthers protruding; flowers 
fragrant, with multifid crown segments. 


3. AMSONIA. (Named for Mr. Charles Amson.) Low grounds 
chiefly S.; very leafy, 2°-3° high, smooth or somewhat hairy, with 
rather small flowers, in late spring. 2f 


A. Tabernzemontana, Walt. Leaves varying from ovate or lance- 
ovate to lanceolate, acute at each end, pale beneath. Ind. and IIL, 8. 

A. angustifolia, Michx. Leaves linear or linear-lanceolate, the mar- 
gins and mostly the stems beset with some scattered bristles. N.C., 8. 


4. VINCA, PERIWINKLE. (Hatin name, of obscure meaning.) 21 


§ 1. True PreRIwInKLes, cult. from Europe, hardy or nearly so, smooth, 
trailing over the ground or creeping, only the short-flowering stems as- 
cending, with blue (or by variation white) flowers solitary in the axils, 
in spring or early summer. 


V. minor, Linn. Common PrrrwinkitE. In all country gardens, and 
running wild in cemeteries and shady places; spreading freely by the 
creeping sterile stems, evergreen, with ovate or oblong-ovate shining 
leaves, barely 14/ long, and almost truncate wedge-shaped lobes to the 
corolla; flowers early spring. Many horticultural varieties, some with 
variegated foliage. Sometimes, but erroneously, called Myrt x. 

V. major, Linn. Not quite hardy N., a variety with variegated leaves 
much cultivated in greenhouses; larger than the first species and leaves’ 
cordate-ovate and (like the calyx) ciliate ; lobes of corolla obovate. 

V. herbdcea, Wald. & Kit. Less evergreen than the first ; stems reclin- 
ing and rooting; leaves lance-oblong, revolute ; lobes of the more purple- 


blue corolla oblong-obovate ; flowers late spring. 


§ 2. Tropical erect, somewhat woody at base; flowers produced all the 
season. 


V. rdsea, Linn. House and bedding plant from West Indies, and 
also growing in S. Fla., where it is possibly native ; leaves oblong-petioled, 
veiny ; showy corolla with slender tube and very narrow orifice, rose- 
purple, or white, with or without a pink eye. 


a: APOCYNUM, DOGBANE (to which the name in Greek refers), 
INDIAN HEMP, from the use made of the bark. Flowers summer. 2 


A. androszemifdlium, Linn. Along thickets, mostly N.; branches 
forking and widely spreading; leaves ovate, petioled ; corolla open, 
bell-shaped, with revolute lobes, the tube much longer than the ovate 
calyx lobes. 

A. canndbinum, Linn. Common Inpran Hemp. Gravelly or wet 
banks of streams; branches more erect; leaves oblong, lance-oblong, 
ovate, or slightly heart-shaped ; flowers more crowded and _ erect ; lobes 
of the corolla little spreading, the tube about the length of the lanceolate 
calyx lobes. 


286 MILKWEED FAMILY. 


6. MANDEVILLA. (H. J. Mandeville, British minister at Buenos 
Ayres.) Plants from the warm parts of America, one not rare as a 
conservatory climber. j 


M. suavéolens, Lindl. (Ecutres suAvioLeNs.) CHILE JESSAMINE. 
Slender, woody-stemmed, tall twiner, with thin, oblong or ovate heart- 
shaped, pointed, opposite leaves, and slender peduncles bearing a few 
racemed very fragrant flowers, the white corolla with ample 5-lobed 
border, 2! broad. . 


7. TRACHELOSPERMUM. (Greek: neck, seed.) 2 


T. diff6érme, Gray. Low grounds from Va. S. and W., is a barely 
woody twiner, the flowering branches herbaceous and downy; leaves 
thin, oval-lanceolate, pointed, or sometimes linear, narrowed into a petiole ; 
flowers }/ long, in cymes, greenish-yellow, all summer. 

T. (or RuyncnospErMuM) jasminoldes, Lem. Handsome greenhouse 
climber from China ; leaves thick, ovate, acute and entire and often revo- 
lute; flowers white and very fragrant, in a straggling cyme or panicle. 


LXXIII. ASCLEPIADACEZ, MILKWEED FAMILY. 


Plants with milky juice, leaves, pistils, fruits, and seeds 
nearly as in the preceding family; but the anthers more con- 
nected with the stigma, their pollen collected into firm waxy 
or granular masses (mostly 10), the short filaments (monadel- 
phous except in the last genus) commonly bearing curious 
appendages behind the anthers, forming what is called a crown, 
and the corolla more commonly valvate in the bud. The flowers 
are rather too difficult for the beginner readily to understand 
throughout. Fora particular study of them the Manual must 
be used. 


§ 1. Hrect herbs, with ordinary foliage, and deeply 5-parted calyx and corolla. Flowers 
in simple umbels. Fruit a pair of pods (foilecles) containing numerous flat 


seeds furnished with a coma (Lessons, Fig. 417) or long tuft of soft down at one 
end. 


1, ASCLEPIAS. Corolla reflexed. Stamens with their short filaments monadelphous in 


a ring or tube, bearing behind each anther a curious erect and hood-like or ear-like | 


appendage, with a horn projecting out of the inside of it; the 5 broad anthers closely 
surrounding and partly adhering to the very thick stigma, a membranous appendage 
at their tip inflected over it. Each of the 2 cells of the anther has a firm waxy pear- 
shaped pollen mass in it; and the two adjacent masses from two contiguous anthers 
are suspended by a stalk from a dark gland; these 5 glands, borne on the margin of 
the flat top of the stigma, stick to the legs of insects, and are carried off, each gland 
taking with it 2 pollen masses, the whole somewhat resembling a pair of saddle bags. 
Leaves mostly opposite. 

2 ASCLEPIODORA. Differs from Asclepias in having the lobes of the corolla ascending 
or spreading, and the hoods without horns and widely spreading and somewhat in- 
curved and slipper-shaped, the cavity divided at the apex by a crest-like partition. 
Leaves alternate. 

8. ACERATES. Like Asclepias, but no horn or crest in the hoods or ear-like appendages 

and the flowers always greenish. Leaves generally alternate. ; 
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§2. Twining 07 half-scandent plants with ordinary foliage ; pods and seeds nearly as 
in Asclepias. 


« Anthers with their hanging pollen masses nearly as Asclepias ; pods smooth and 
even. 


4, ENSLENIA. Calyx and corolla 5-parted, the divisions lance-ovate and nearly erect. 
The 5 appendages of the filaments are in the form of membranaceous leaflets, each 
pearing a pair of awns on their truncate tip. Herb. 

VINCETOXICUM. Corolla 5-parted, wheel-shaped. A flat and fleshy 5-10-lobed disk 
or crown in place of the hoods of Asclepias. Herbs. 

6. CYNANCHUM. Differs from the above chiefly in having 5 scales or ligules in the 

sinuses of the crown. 


x x The 10 pollen masses horizontal, fixed in pairs to 5 glands of the stigma. 


ot 


%. GONOLOBUS. Corolla wheel-shaped ; a fleshy and wavy-lobed ring or crown in its 
throat. 


% x % The 10 short pollen masses fixed by their base in pairs to the 5 glands of the 
stigma, and erect, Shrubby plants, of tropical regions, : 


HOYA. Corolla wheel-shaped, 5-lobed, thick and wax-like in appearance. Crown of 
5 thick and depressed fleshy appendages radiating from the central column, 

STEPHANOTIS. Corolla salver-shaped, the tube including the stamens, crown, etc., 
in its somewhat swollen base, the 5 ovate lobes convolute in the bud. Crown of 5 
thin erect appendages. Stigma conical. § 


foo} 
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x % x x Anthers distinct, the 5 pollen masses each composed of 4 small granular masses 
united, and applied directly to the glands of the stigma without any stalk. 
Shrubby twiners. 

10. PERIPLOCA. Corolla 5-parted, wheel-shaped, the divisions hairy on the upper face ; 
alternate with them are the 5 small, thick scales, each bearing a bristle-shaped ap- 
pendage. Filaments distinct, bearing anthers of more ordinary appearance than in 
the rest of this family. Stigma hemispherical. Pods smooth. 


§8. Fleshy low plants, Cactus-like, with only small fleshy scales or teeth in place of 
leaves, on the angles of the thickened stems or branches. 


41. STAPELIA. Flowers large, lurid, solitary, lateral. Calyx 5-parted. Corolla 5-cleft, 
wheel-shaped ; within is a crown formed of two rings of short appendages or lobes. 
Masses of waxy pollen 10, erect. 


1. ASCLEPIAS, MILKWEED, SILKWEED. (The Greek name of 
_Zisculapias, father of medicine.) Flowering in summer. 2 


* Flowers bright orange or red ; pods naked. 
a Leaves irregularly alternate. 


A. tuberdsa, Linn. Burrerrny Wuep, PLeuRisy Root. Dry hills ; 
milky juice hardly any ; stems and mostly scattered linear or lance-oblong 
leaves hairy ; flowers bright orange. 


a + Leaves opposite. 


A. Curassavica, Linn. . Wild far S., and sparingly cult. from S. Amer., 
as a house and bedding plant; nearly smooth ; leaves lanceolate ; umbels 
long-peduncled ; corolla scarlet-red, the hoods orange. 

A. paupéreula, Michx. Wet barrens from N. J., S.; tall, smooth, 
with long lance-linear leaves, one or more few-flowered umbels raised on 
long peduncle, and red corolla with bright orange hoods. 

A. xwbra, Linn. Smooth, with lance-ovate, gradually taper-pointed 
leaves, a few many-flowered umbels on a long naked peduncle, and 
purple-red flowers. Low barrens from N. J., S. 
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* * Flowers pink or light rose-purple ; leaves all opposite ; pods naked. 

A. incarnata, Linn. Wet grounds; very leafy, branching stems, 
lanceolate or lance-oblong acute leaves, often slightly heart-shaped at the 
base ; smooth or smoothish, or in var. ptilchra, pubescent and the leaves 
very short-petioled. 


x * * Flowers dull purplish, greenish, or white. 


+ Stems branching, almost woody at base; leaves all opposite; pods 
naked. : 


A. perénnis, Walt. Nearly smooth ; leaves lanceolate or lance-ovate, 
slender-petioled ; flowers small, white; seeds mostly without a tuft. 
S. Ind. and S. 


«+ + Stems simple ; leaves all opposite and closely sessile or clasping by a 
heart-shaped base, the apex rounded or notched ; plants smooth, pale or 
glaucous ; pods naked. 


A. obtusifdlia, Michx. 2°-3° high, the rather remote, broadly oblong 
leaves wavy; umbel mostly solitary, long-peduncled; flowers pretty 
large, greenish-purplish. Sandy soils. 

A. amplexicatlis, Michx. Dry barrens N. Car., S.; stems reclining, 
1°-2° high, very leafy ; leaves ovate-heart-shaped ; umbels several, short- 
peduncled ; corolla ash-colored, the hoods white. 


a + + Stems simple or nearly so, leafy to the top; leaves all opposite, 
ovate, oval, or oblong, pretty large, short-pet’,led; umbels lateral and 
terminal ; flowers 4! long or nearly so. 


++ Pods beset with soft prickle-shaped or warty projections. 


A. Corniti, Decaisne. Common Mirxweep of fields and low grounds 
N.; downy, or the large pale leaves soon smooth above; flowers dull 
greenish-purplish. 


++ ++ Pods even, but usually minutely downy. 


A. phytolaccoides, Pursh. _Poxe Mirxwerp. Moist grounds N. and 
W., S. to Ga.; smooth or smoothish, 8°-5° high ; leaves large, pointed or 
acute at both ends; umbels loose, the long pedicels (1/—-8!) equaling the 
peduncle ; corolla greenish, but the more conspicuous hoods white. 

A. purpurascens, Linn. 1°-3° high, leaves downy beneath, smooth 
above, the upper taper-pointed ; pedicels of the rather loose umbel shorter 
cca peduncle; corolla dark dull purple. Dry ground, N. Eng. W. 
and S$. ; 

A. variegata, Linn. 1°-2° high, nearly smooth ; leaves oval or obo- 
vate, slightly wavy ; peduncle and crowded pedicels short and downy ; 
corolla white, the hoods purplish. Dry woods, N. Y., W. and 8S. 


+ + + Stems simple or rarely branched, slender ; most of the leaves’ 
in whorls ; pods slender and naked ; flowers small, white or whitish. 


A. quadrifdlia, Linn. Stems 19°-2° high, nearly smooth, naked below, 
bearing about the middle one or two whorls of 4 ovate or lance-ovate 
taper-pointed petioled leaves, and beneath or above them usually a pair 
of smaller ones; pedicels slender; corolla mostly tinged with pink, the 
hoods white. Woods and hills, N. Eng., W. and §. 

A. verticillata, Linn. Dry ground; 19°-2° high, smoothish; stems 
very leafy throughout; leaves very narrow, linear or thread-shaped, in 
whorls of 38-6; flowers greenish-white, 


2. ASCLEPIODORA. (Name made from Asclepias.) 2 


A. viridis, Gray. Smoothish, 1° high; leawé§alternate, oblong or 
lance-oblong ; flowers 1! broad, green, the noodaMpuplish, in loose. ter- 
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minal and solitary or corymbed umbels; pods thick, often with some soft 
tubercle-like projections. Prairies, Ill. to Tex. and S.C. - 2 


63S. ACERATES, GREEN MILKWEED. (Name from the Greek, 

‘means without a horn, i.e. none to the hood-like appendages, in which 

it differs from Asclepias.) Flowers green or greenish, in summer. 2/ 

A. viridiflora, Ell. Dry sandy or gravelly soil; soft-downy or smooth- 

ish, 19-29 high; leaves varying from oval to linear, mostly opposite ; 

globular umbels nearly sessile; flowers short-pediceled, nearly }! long 
when open; hoods not elevated above the base of the corolla. 

. longifélia, Ell. Low barrens Ohio, W. and $.; rather hairy or 
roughish, 1°-8° high, with very numerous, mostly alternate, linear leaves ; 
flowers smaller and on slender pedicels, the umbel peduncled ; hoods ele- 
vated on a short ring of filaments above the base of the corolla. 


4. ENSLENIA. (Named for A. Znslen, an Austrian traveler.) 2 


B. Albida, Nutt. Climbing, 8°-12°; smooth, with opposite, heart-ovate, 
long-petioled leaves, and small, whitish flowers, in raceme-like clusters on 
axillary peduncles, all late summer. River banks, Penn., S. and W. 


5. VINCETOXICUM. (Latin: binding, poison.) 2 Hitt 

V. nigrum, Moench. A low-twining, smooth weed from Eu., egea ing 
from gardens I.; leaves ovate and lance-ovate; flowers small, brown- 
purple, rather few in axillary umbels, in summer. %& 


, 
6. CYNANCHUM. (Greek, meaning dog poison.) 

C. acuminatifolium, Hemsley (or VixcuTOxicum acumINATum). Mos- 
Quito PLANT, so called, because small insects are stuck fast in the clefts 
of the crown; flowers white and pretty, in axillary clusters; leaves 
lanceolate or ovate-lanceolate and acuminate ; 2°-8°, with a twining 
tendency. Japan. 2 


7. GONOLOBUS. (Greek: angled pod.) Ours are twining herbs, 
along river banks, with opposite, heart-shaped, petioled leaves, and 
corymbs or umbels of dark or dull-colored small flowers, on peduncles 
between the petioles. The following are the commonest. 2 
G. levis, Michx. Smooth or only sparingly hairy, the yellowish-green 

flowers and the longitudinally ribbed pods smooth. _ Va., 5S. and W. 

G. obliquus, R. Br. Hairy, somewhat clammy ; flowers minutely 
downy outside, long and narrow in the bud, dull crimson-purple within, 
the strap-shaped or lanceolate divisions }/ long; pods ribless, warty. 


Penn., S. and W. ie. 
G. hirstittus, Michx. Differs from the last in its short-ovate flower 


buds, the oval or oblong divisions of corolla only about 1 jong. Va., S. 
and W. 


8. HOYA, WAX PLANT. (Thomas Hoy, an English gardener.) 2 


H. carnosa, R. Br. Well-known house plant from India ; with rooting 
stems, thick and fleshy oval leaves, umbels of numerous flesh-colored or 
almost white flowers, the upper surface of corolla clothed with minute 


papille. 
Cr STEPHANOTIS. (Greek: crown and ear, referring to the appen- 
dages of the stamens.) 2 


S. floribtinda, Brong. Mapacascar Jasmine. A. fine hothouse twiner, 
very smooth, with opposite, oval or oblong, thickish leaves, and lateral 
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umbels of very showy fragrant flowers, the pure white corolla 1}? in dia- 
meter, the tube 1’ long, and egg-shaped, naked fruit. Madagascar. 


10. PERIPLOCA. (A Greek name, implying that the plant twines.) 2/ 


P. Greeca, Linn. S. Eu., cult. as an ornamental twiner, hardy through 
the Middle States; smooth, with opposite ovate, mostly pointed leaves, 
on short petioles, and lateral cymes of rather small flowers, the corolla 


greenish-yellow, with the upper face of the oblong lobes brownish-purple ;, 


in summer. . 


11. STAPELIA. (Named for a Dutch naturalist, Dr. Van Stapel.) 
Strange-looking, fleshy plants of the Cape of Good Hope, cult. in con- 
servatories along with Cactuses. Many species are cult.; one of the 
commonest is 
S. hirsdta, Linn. Stems or branches 6/-10! high, with concave sides, 

pale and obscurely downy; flower 3/-4! in diameter, dull purple and 

yellowish, with darker transverse stripes, beset with purple, very long 


hairs, and with denser hairiness towards thé center, exhaling a most dis- 
gusting odor, not unlike that of putrid meat. 


LXXIV. LOGANIACEHZ, LOGANIA FAMILY. 


Known among monopetalous plants by having opposite 
leaves with stipules or a stipular line between their bases, 
along with a free ovary; the 4-5-merous flower regular or 
nearly so, the stamens as many as the lobes of the corolla and 
alternate with them, and the ovary free from the calyx. Herbs, 
shrubs, or trees, often united to Rubiaceae. 


* Woody twining climber, with evergreen leaves and showy flowers. 


1, GELSEMIUM. Calyx 5-parted. Corolla open funnel form, the 5 lobes broad and im- 
bricated in the bud. Stamens 5; anthers sagittate. Style slender; stigmas 2, each 


2-parted, lobes linear; ovary 2-celled. Pod oval, flattened contrary to the partition, 
2-valved, many-seeded. Seeds winged. 


* x Herbs, not climbing. 


2. SPIGELIA. Calyx 5-parted, the lobes narrow. Corolla tubular and somewhat funnel 
form, the 5 lobes valvate in the bud. Stamons 5; anthers linear. Style 1, slender, 
hairy above, jointed near the middle. Pod short, twin, 2-celled, few-seeded, when ripe 
separating across near the base which is left behind, and splitting into 2 or 4 valves. 

MITREOLA, of the South, comprises two inconspicuous weeds, and 
POLYPREMUM, also §., is a common weedy plant ;— both wholly insignificant, as well 
in the herbage as in the minute white flowers. 


1. GELSEMIUM, YELLOW JESSAMINE of the South, the name 


an Italian one for Jessamine, but of a different order from true Jessa- 
mine. 


G. sempérvirens, Ait. Climbing on trees, bearing shining, lance- 
ovate, small leaves (evergreen far S.), and a profusion of axillary clus- 


ters of bright yellow, very fragrant, handsome flowers (1! or more long), 
in early spring. Va., S. 
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2. SPIGELIA, PINKROOT, WORM GRASS. (Named for Adrian 
: Spiegel, Latinized Spigelius.) Flowers summer. 2/ 

S. Marilandica, Linn. Rich woods, from N. J., W. and S.; nearly 
smooth, 6/-18! high ; leaves sessile, lance-ovate, acute ; flowers in simple 
or forked spike-like clusters, terminating the stem or branches; corolla 


13/ long, slender, handsome, red outside, yellow within, the lobes lance- 
olate. Root used as a vermifuge. 


LXXV. GENTIANACEA, GENTIAN FAMILY. 


Known generally from the other monopetalous plants with 
free ovary by the 1-celled ovary and pod with 2 parietal pla- 
centz covered with small seeds, along with regular flowers, 
having stamens as many as the lobes of the corolla and alternate 
with them, and the leaves opposite, simple, entire, and sessile, 
without stipules. The exceptions are that in some cases the 
ovules cover the whole inner face of the ovary, and in one 
group the leaves are alternate and even compound, ‘They are 
nearly all very smooth and bitter-tonic plants, with colorless 
juice, the calyx persistent. Ours herbs, none in common 
cultivation. 


« Leaves opposite or whorled and entire, sessile. Corolla with the lobes mostly con- 
volute in the bud, sometimes also platted in the sinuses. 


+ Style slender, deciduous from the pod; anthers soon curving. 


1. SABBATIA. Calyx 5-12-parted, the divisions slender. Corolla wheel-shaped, 5-12- 
parted. Style 2-parted. Pod globular, many-seeded, Slender herbs, 


++ Stout style (if any) and stigmas persistent on the pod; anthers remaining 
straight. 
++ Corolla lobes mostly bearing an appendage or a plait in the sinus. 

2. FRASERA. Calyx and corolla deeply 4-parted, wheel-shaped ; divisions of the latter 
with a glandular and fringed spot or pit on their middle. Pod oval, flattened, rather 
few-seeded; seeds large and flat, wing-margined. Large thick-rooted herbs, with 
whorled leaves and panicled flowers. 

8. GENTIANA. Calyx 4-5-cleft. Corolla 4-5-lobed, often with teeth.or salient folds at 
the sinuses, usual'y withering persistent. Style short or none; stigmas 2, persistent. 
Pod oblong, containing innumerable small seeds with loose cellular or winged coat. 
Flowers solitary or clustered, mostly showy. 

++++ No appendages. 

4, BARTONIA. Calyx 4-parted. Corolla deeply 4-cleft. Style none. Pod oblong, flat- 
tish, the minute innumerable seeds covering its whole inner face. Flowers very 
small. Leaves reduced to little awl-shaped scales. 

5. OBOLARIA. Calyx of 2 leafy sepals. Corolla persistent after withering, 4-cleft, the 
lobes imbricated in the bud. Style short and persistent, the stigma 2-lipped. Sta- 
mens short, inserted at the sinuses of the corolla. Low half-fleshy herbs with wedge- 
obovate opposite small leaves. 

« x Leaves alternate, long petioled. Corolla with the lobes valvate and the edges 
turned inwards in the bud. Seeds many or few, with a hard or bony coat. 


6. MENYANTHES. Calyx 5-parted. Corolla very short funnel form, 5-lobed, white- 
bearded over the whole upper face. Style slender, persistent ; stigma 2-lobed. Pod 
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globular, with many smooth and shining seeds. Flowers racemed on a stout scape! = 


one or more long petioles sheathing its base, and bearing 3 oval or oblong leaflets. 

7, LIMNANTHEMUM., Calyx and corolla 5-parted ; the oval divisions of the latter with 
a yellowish crest at their base, and in our species otherwise naked. Style short or 
none, Pod several-seeded. Water-plants, bearing the flowers in an umbel on the 
long slender petiole of the floating, round-heart-shaped leaves. 


2. SABBATIA, AMERICAN CENTAURY. (LZ. Sabdbati, an Italian 


botanist.) Chiefly in sandy and low or wet grounds, along the coast 
(vith one or two exceptions); flowers white or pink, usually handsome, 
insummer. @ @) 


* Flowers white, 5-parted, numerous in cymes or corymbs, seldom over 
4! broad. 


S. paniculata, Pursh. Stem 1°-2° high, with 4 sharp wing-like 
angles; leaves linear or oblong, mostly 1-nerved; lobes of the corolla 
little longer than the narrow-linear calyx lobes. Va., 8. 

S. lanceolata. ‘lorr. & Gray. ‘Taller, larger-flowered, with lance- 
ovate, 3-nerved leaves, or the upper ones lanceolate and distant, acute ; 
lobes of corolla much exceeding the thread-shaped calyx lobes. N.J., S. 

S. macrophylla, Hook. Glaucous, with terete stem, 2°-3° high; 
lance-ovate 3-5-nerved leaves thickish, and lobes of smaller corolla very 
much exceeding the bristle-like calyx lobes. Ga., S. : : 


* * Flowers rose-pink, rarely white, with yellowish or greenish eye, 5- 
parted, tn panicled clusters, 1' or more broad. In rather dry ground, 
much branched above, 19-3° high. 


S. brachiata, Ell. Stem slightly angled; leaves linear cr narrow- 
oblong; flowers few, only 1! broad. Ind., W. and S. 

S. angularis, Pursh. Wing-like angles to the stem, <vate or heart- 
shaped, 5-nerved leaves, and corolla 1;’ broad. Ontario, W. and 8S. 


* * * Flowers rose-purple or white, 5-6-parted, 1' or less broad, scattered 
singly on long peduncles ; stems slender, 5'-20' high, commonly forking, 
scarcely angled. All grow in salt marshes or near the coast. 


S. calycdsa, Pursh. Leaves oblong, pale, narrowed at base; calyx 
lobes lance-spatulate, longer than the mostly white corolla. Va., S. 

S. stellaris, Pursh. Has lance-oblong leaves or the upper linear, and 
ee calyx lobes shorter than the rose-purple yellowish eyed corolla. 

vss., 5. 

S. gracilis, Salisb. Very slender, with linear or almost thread-like 
leaves, thread-shaped calyx lobes as long as corolla; otherwise like pre- 
ceding. Mass., S. 


# * x * Flowers bright rose-color or with white varieties, 7T-12-parted, 
Me handsonve, 15'-2' broad; stems simple or sparingly branched, 1°~ 
high. 


S. chloroides, Pursh. Along sandy ponds, from Mass., S.; leaves 
lanceolate ; peduncles 1-flowered, slender; calyx lobes linear. 


S. gentianoides, Ell. Stem leaves linear; flowers short-peduncled or 
sessile, clustered. Wet barrens, Ga., S. 


2. FRASERA, AMERICAN CALUMBA. (John Fraser, who col- 
lected in this country a century ago.) 


F. Carolinénsis, Walt. Rich wooded ground N. Y. to Wis., and S.; 
root very large and deep, bitter (used in medicine as a substitute for 


’ 
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Calumba); stem 3°-8° high ; leaves mostly in fours, lance-oblong, or the 
lowest spatulate; corolla 1’ wide, greenish-yellow or whitish, and dark- 
dotted. @ 2 


3. GENTIANA, CGENTIAN. (Old name, from Gentius, king of 
lilyria.) Chiefly in woods and damp ground; flowering chiefly in 
autumn, a few in summer. ~ 


* Corolla without plaits at the sinuses; anthers separate; seeds wing- 
less. 


+ Corolla lobes fringed or erose. 


G. crinita, Froel. Frincep Gentian. Leaves lanceolate or broader, 
with rounded or heart-shaped base ; flowers solitary on long peduncles 
terminating the stem or simple branches ; calyx with 4 unequal lobes ; 
corolla sky-blue, showy, 2’ long, funnel form, the 4 wedge-obovate lobes 
with margins cut into a long and delicate fringe. N. Eng., W. and S. 

G. serrata, Gunner. Has linear leaves and less fringe to the corolla, 
often none at the top of the lobes. N. Y., W. 


« + Corolla lobes entire. # 


G. quinquefldra, Lam. Branching; leaves ovate-lanceolate or slightly 
heart-shaped at base; flowers panicled, hardly 1’ long, the 5 lobes of the 
pale blue corolla triangular-ovate, bristle-pointed. Me., S. and W., in 
several varieties. 


x% x Corolla naked, 13!-2' long, with plaits at the sinuses, which project 
more or less into teeth or thin intermediate lobes; pod stalked in the 
corolla. «2 


« Stems 19-2° high, bearing clustered or rarely solitary 2-bracted flowers 
at the summit of the leafy stem, and often in the upper axils also. 


++ Corolla between bell-shaped and short funnel form or obconical, mostly 
open, with ovate lobes exceeding the usually toothed appendages of 
the plaits. 
= Leaves and calyx lobes ciliate or rough-margined. 


G. Saponaria, Linn. Soapwort G. Low woods, chiefly N. and 
along the Alleghanies; leaves lance-ovate, oblong, or obovate, narrowed 
at base; calyx lobes linear or spatulate ; corolla light blue or verging to 
white, little open, its short and broad lobes longer than the conspicuous 
2-cleft intermediate appendages; anthers conniving or united ; seeds 
narrowly-winged. 

G. pubérula, Michx. Dry barrens and prairies N. Y., W. and S.; low, 
roughish, or minutely pubescent, with lance-oblong, ovate, or linear 
rough-margined leaves only 1/-2' long; calyx lobes lanceolate ; corolla 
bright blue, open, its spreading ovate lobes 2 or 3 times longer than the 
eut-toothed intermediate appendages ; seeds not covering the walls of the 
pod, as they do in the related species. 


— — Leaves and calyx lobes smooth or very nearly SO. 


G. Alba, Muhl. Leaves lance-ovate from a partly heart-shaped base, 
tapering thence to a point; calyx lobes ovate, short ; corolla yellowish- 
white, with short and broad lobes; anthers conniving ; seeds broadly 
winged. Ontario, W. and §., flowering at midsummer. 

G. linearis, Froel. Grows from Md., N., in several forms; stem slen- 
der and strict, 19°-2°; leaves linear or narrow-lanceolate, somewhat nar- 
rowed at the base; calyx lobes linear or lanceolate ; flowers blue, narrow, 
1-5 in a terminal cluster, the roundish lobes little longer than the acute 


appendages ; seeds winged. Bracts sometimes finely scabrous. 


4 
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G. ochroletica, Froel. Leaves obovate or spatulate-oblong, narrowed 
at the base; calyx lobes linear; corolla greenish-white, with greener and 
purplish stripes inside, somewhat bell-shaped; anthers separate ; seeds 
wingless. Penn., S. ' 


++ ++ Corolla more club-shaped and seldom open, truncate, with no proper 
lobes. 


G. Andréwsii, Griseb. Crosep G. Leaves lance-ovate or lance- 
oblong, with a narrowed base ; calyx lobes ovate or oblong, short ; corolla 
blue (rarely a white variety), its proper lobes if any shorter than the 
broad and more conspicuous fringe-toothed and notched appendages, 
which terminate the fulds; anthers connected ; seeds broadly, winged. 
N. Eng., N. and 8. 


«+ + Stems low, bearing 1-8 slender-peduncled flowers ; seeds wingless. 


G. angustifdlia, Michx. Pine barrens from N. J., 8.; 6/-15! high, 
with linear leaves, and open funnel-form azure-blue corolla 2! long, its 
lobes ovate ; anthers separate. 


4, BARTONIA. (Named for Prof. B. 8. Barton, of Philadelphia.) 
Insignificant herbs, with awl-shaped scales for leaves, and a few 
peduncled white flowers. @ @ 


B. tenélla, Muhl. 5/-10! high, with branches or peduncles 1-3-flow- 


ered; lobes of corolla oblong, acutish ; ovary 4-angled ; flowers summer. 
N. Eng., W. and S. 

B. vérna, Muhl. Smaller, less branched, 1-few-flowered; flowers 
larger, in early spring; lobes of corolla spatulate, obtuse; ovary flat. 
Vitesse 


5, OBOLARIA. (Named for a Greek coin, in allusion to the thick 
rounded leaves.) 2f 


O. Virginica, Linn. Smooth and purplish, rather fleshy plant, 3/-8’, 
with a nearly or quite simple stem, and dull white or purplish flowers 
either solitary or in clusters of 83, N.J., W. and S. 


6. MENYANTHES, BUCK BEAN. (Greek: month and flower; ap- 
plication not obvious. The popular name from the leaves, somewhat 
resembling those of the Horsebean. ) 


M. trifoliata, Linn. Cold wet bogs N.; flowers late spring; corolla 
white or tinged with pink, pretty ; scape hardly 1° high. 


7. LIMNANTHEMUM, FLOATING HEART. (Greek for swamp 
and blossom.) Our species grow in water, and produce through the 
summer the small white flowers, accompanied by spur-like, thick 
bodies, probably of the nature of roots. 2/ 


L. lacundsum, Griseb. Common EB, and S.; leaves 1/-2/ long, on very 
slender petio.es, entire ; lobes of corolla broadly oval; seeds smooth and 
even. 

L. trachyspérmum, Gray. In deeper water, from Md. §S.; leaves 
rounder, 2/-6/ broad, wavy-margined, roughish or dark-pitted beneath ; 
petioles stouter; seeds roughened. 


_ 
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LXXVL POLEMONIACEZ, POLEMONIUM or PHLOX 
FAMILY. 


Ours mostly herbs, with regular flowers, persistent 5-cleft 
calyx, the 5 lobes of the monopetalous corolla convolute in 
the bud, 3-lobed style, 3-celled ovary and pod; the single, few, 
or many seeds in each cell borne on the thick axis. Embryo 
straight in the axis of albumen. Insipid and innocent plants, 
the juice watery. Nearly all are N. American plants, many 
cult. for ornament. 


* Erect or diffuse herbs, not climbing, and with nothing resembling stipules. 
+ Stamens unequally inserted on the tube of the corolla. 


1, PHLOX. Calyx narrow, prismatic or plaited, 5-toothed or 5-cleft. Corolla salver- 
shaped, with a long tube (Lessons, Fig. 255), in which the 5 short and unequally 
inserted stamens are included. Ovary often with 2 ovules, but the short pod with 
only one seed in each cell. Leaves entire and mostly sessile, the lower all opposite, 
upper often alternate. 


+ + Stamens equally inserted in the corolla. 


2, LGESELIA. Corolla tubular or funnel form, more or less irregular from the limb being 
unequally cleft. Filaments naked and declined. 

8. GILIA. Calyx tubular or bell-shaped, 5-cleft. Corolla of various shapes. Stamens 
equally inserted and projecting from the throat of the corolla, not declined, generally 
naked. Ovules and seeds several in each cell. Leaves either entire, cut, or divided. 

4, POLEMONIUM. Calyx bell-shaped. Corolla open-bell-shaped or short funnel form, 
Stamens slender, like those of Gilia, but declined, hairy-appendaged at the base. 
Leaves pinnate, alternate. 


» x Tall-climbing by compound tendrils on the pinnate leaves ; lowest leaflets close to 
the stem, unlike the others, imitating stipules. 


5. COBASA. Calyx of 5 large leaf-like divisions, the margins of which, applied each to each, 
appear like 5 winged angles. Corolla bell-shaped, with short and broad spreading 
lobes. Stamens declined. A fleshy disk around the base of the ovary. Seeds 
numerous in each cell of the pod, winged. Peduncles axillary, 1-flowered, leafy- 
bracted near the base, naked above. Leaves alternate. 


1. PHLOX. (Greek for flame, anciently applied to Lychnis, and trans- 
ferred to these North American plants. ) 


* 2f Wild in mostly dry or rocky ground, some common in gardens. 


4 Stems erect; flowers in oblong or pyramidal panicle, with short pedun- 
cles and pedicels; lobes of corolla entire, pink-purple, and with white 
varieties ; leaves flat, not subulate (mostly rather broad). Wild from 
Penn., S. and W.; flowers summer. 


P. paniculata, Linn. Generally roughish or soft hairy, 2°-4° high, 
stout ; leaves oblong or ovate-lanceolate, and mostly with tapering base ; 
panicle broad; calyx teeth sharp-pointed. ‘The commonest perennial 
phlox of the gardens, cult. in many named varieties. Often known as 
P. pecussATA. 

P. maculata, Linn. Very smooth; stem slender, 19-2° high, purple- 
spotted ; lower leaves narrower, and thickish, lanceolate, upper lance-ovate 
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from a rounded or somewhat heart-shaped base; panicle long and narrow, 
leaty below; calyx teeth less pointed. Cult., and perhaps hybridized 
with the preceding, but less frequent in gardens. 


« + Stems ascending or erect, but often with a prostrate base, 1°-8° high ; 
whole plant smooth, not clammy or glandular; flowers corynbed ; 
lobes of corolla round and entire. 


P. ovata, Linn. (or P. Caroxina). Leaves varying from lanceolate 
to ovate, or the upper heart-shaped ; flowers crowded, short-peduncled, 
pink; calyx teeth acute. Penn. to Ala. j 

P. glabérrima, Linn. Slender; leaves often linear-lanceolate, 3/—4/ 
long; flowers fewer and loose, pink or whitish; calyx teeth sharp- 
pointed. Va., N. W. and 8. 


++ + Flowering stems ascending, or in the first erect, low, terminated 
by a loose corymb, which is clammy-pubescent more or less, as well as 
the thinnish leaves; flowers mostly pediceled ; calyx teeth very siender ; 
Jluwers late spring. 


P. pilésa, Linn. Mostly hairy; stems erect 1° or so hich; leaves 
lanceolate or linear, and tapering to a point (1/-2}' long) ; flowers loose, 
with spreading, awn-pointed calyx teeth; lobes of pink, rose, or rarely 
white corolla obovate and entire. N.J., W. and S.; variable. 

P. amcena, Sims. Pubescent, spreading from the base, 6/-1° high ; 
leaves lanceolate, or broadly oblong or ovate on sterile shoots, short; 
flowers in a crowded, leafy-bracted corymb, with straight, hardly awn-> 
pointed calyx teeth; corolla purple, pink, or nearly white. Larrens, 
Va. and Ky., S. 

P, divaricata, Linn. Moist woods from N. Y., W. and S.; soft-pubes- 
cent; stems lvuosely spreading ; leaves ovate-oblong or broad-lanceolate 
(1!-2' long); flowers loosely corymbed and peduncled; corolla large, 
pale lilac, biuish, or lead-colored, the lobes wedge-obovate or commonly 
inversely heart-shaped’ and as long as the tube. Sometimes called Witp 
Sweet WILLIAM, 

P. réptans, Michx. Spreading by long runners, which bear round- 
obovate, often smoothish leaves, those of the low flowering stems oblong 
or ovate (about 4’ long) ; flowers few but crowded; lobes of the deep 
pink-purple corolla round-obovate, large (1' broad). Penn. and Ky., S. 


a+ + + Stems ail diffuse and branching (but not creeping), rising 
3-6’ ; flowers peduncled and scattered or in small loose clusters. 


P. bifida, Beck. Minutely pubescent; leaves 1’-2' long and linear, 
nearly glabrous; corolla violet-purple, the lobes 2- or 3-cleft to or below 
the middle, the divisions nearly linear and diverging. VDrairies, Ll., Mo. 
Cult. 


+ + + + Stems creeping and tufted, rising little ahove the ground, 
almost woody, persistent, as are the rigid and crowded glandular-pubes- 
cent leaves ; flowers few in the depressed clusters, in early spring. 


P. subulata, Linn. Grounp or Moss Pixk. Wild on rocky hills 
W. and 8. of N. Eng. and common in gardens, forming broad mats ; 
leaves awl-shaped or lanceolate, at most 4’ long; corolla pink-purple, 
rose with a darker eye, or varying to white, the wedge-obovate lobes 
generally notched at the end. Jariable. 


* * © Cultivated for ornament from Texas ; flowers all summer. 


FP. Drumméndii, Hook. From this come all the annual phloxes of the 
gardens ; rather low, branching and spreading, somewhat clainmy-pubes- 
cent, with corymbs of purple, crimson, rose-colored, buff and white, 
showy flowers. ‘There are forms with fringed corollas, 
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2. LGISELIA. (John Leese? was author of a flora of Prussia.) 2/ 


L. coccinea, Don. A Mexican shrub, cult. in greenhouses for its long- 
funnel-form scarlet flowers, which are solitary and sessile, but nearly 
spicate ; calyx lobes awl-pointed and many times shorter than the corolla; 
leaves oval or ovate, pale, rugose and hairy below, very sharply toothed, 
short-stalked ; stems hairy. “2 


3. GILIA. (Philip Gil, a Spanish botanist.) Species abound from 
Texas and Kansas to California. Several are choice annuals of the 
gardens ; flowers summer. 


* Leaves either opposite or palmately divided to tie base, or commonly 
both. 


G. liniflora, Benth. (Erroneously called G. tixtrorta.) Diffuse and 
spurrey-like, the divisions of the leaves nearly filiform ; flowers loosely 
paniculate, on slender pedicels, white or tinted, 3’ across, nearly rotate. 
Cal. Cult. for borders. @ 

G._androsadcea, Steud. (or Lyerrosiryuon anpROsAcEUus). Low and 
slender, with leaves palmately cleft into 5-7 narrow linear divisions, a 
head-like cluster of flowers, with very long and slender but small salver- 
shaped corolla, lilac or whitish with a dark eye. Cal. @ 


% * Leaves (save occasionally the lowermost) alternate, mostly pinnately 
; cleft. 
i + Flowers elongated, red. 

G. coronopifdlia, Pers. (or Irpomoépsis). Sranprnac Cypress, from 
the foliage resembling that of Cypress Vine; has erect, wand-like stem, 
g°-3° high, thickly clothed with alternate, crowded leaves, pinnately 
divided into thread-like leaflets, and very long and narrow, sc(rict, leafy 
panicle of showy flowers ; the corolla tubular-fuunel-form, light scarlet 
with whitish specks on the lobes inside, 14’ long. Sandy soil, S. Car. S. 
aud W., and cult. @) (Lessons, Fig. 249.) 


«+ + Flowers short, blue, or blue and white. @ 


G. achilfeefolia, Benth. Pubescent, with flowers in a loose head; 
calyx woolly, the lobes with short recurved tips ; corolla violet-blue or 
darker, with obovate or broadly oblong divisions. Cal. 

G. capitata, Dougl. Glabrous or very nearly so (as also the calyx); 
1°-2° high, with alternate leaves twice-pinnately divided into small, 
linear, or thread-like leaflets or lobes, and numerous small blue flowers 
crowded in heads at the end of naked branches; the corolla narrow 
funnel-torm, with lanceolate lobes. Cal. and Ore. 

G. tricolor, Benth. Stems branching, about 1° high ; scattered, alter- 
nate leaves 2-3 times pinnately dissected into short linear divisions ; 
flowers panicled at the end of the branches; corolla short funnel-form 
with lilac-purple or whitish lobes, brown-purple throat, and yellow tule ; 
leaves and calyx somewhat viscid-pubescent. Cal. Cvumumon in gardens. 


4. POLEMONIUM, GREEK VALERIAN. (From the Greek word 
for war, of no application.) Flowers early summer. 2 


P. réptans, Linn. Woods of Middle States, also cult.; smooth, with 
weak and spreading (but never creeping) stems (/—10! long, 7-11 lance- 
ovate or oblone leaflets, small corymbs of nodding light blue flowers, and 


stamens and style not longer than the corolla. i 
P. cerdleum, Linn. Jacop’s Lapper. Cult. in gardens from Fu., 


also rarely wild N.; smooth or sometiines hairy ; with erect stem 1°-3° 
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high, 9-21 mostly lanceolate and crowded leaflets, clusters of bright blue 
flowers collected in a long panicle, and stamens and style longer than the 
lobes of the corolla, which is 1’ broad. : 


5. COBZIA. (Named for B. Cobo, a Spanish priest in Mexico, from 
which country the common species was introduced into cultivation.) 2, 


C. scandens, Cav. Smooth, tall-climbing by its much-branching ten- 
drils ; leaflets ovate ; Gull purple or greenish corolla 2’ or more long, long 
filaments coiling spirally when old; flowers all summer ; usually cult. as 
an aanual, 


LXXVII. HYDROPHYLLACEZ, WATERLEAF FAMILY. 


Plants resembling the foregoing family, in the arrangement 
of the flowers more commonly imitating the Borage Family; 
differing from both in the 1-celled ovary and pod with 2 parietal 
placente. In some, the placente unite in the axis, making 
a 2-celled ovary. Style 2-cleft or else 2 separate styles. 
Ovules at least 2 to each placenta. .Seeds with a small em- 


bryo in hard albumen. Juice inert and watery. Leaves — 


mostly alternate, simple or compound. 


x Style 2-cleft ; ovary and pod 1-celled, with two parietal placente. 


+ Placente fleshy and so broad that they line the ovary, and inclose the (mostty 4) 
ovules and seeds ; corolla usually convolute in the bud, commonly with 5 or 10 
folds, scales, or other appendages down the inside of the tube. 


1. HYDROPHYLLUM, Calyx 5-parted, sometimes with small appendages at the sinuses, 
not enlarged in fruit. Corolla bell-shaped. Style and mostly hairy filaments pro- 
truded ; anthers linear. Pod small, globose, ripening 1-4 spherical seeds, Flowers 
in crowded cymes or clusters. Leaves alternate, slender-petioled. 

2. NEMOPHILA. Calyx 5-parted, and with a reflexed appendage in each sinus, somewhat 
enlarging in fruit. Corolla open bell-shaped or wheel-shaped, onger than the stamens. 
Flowers solitary and long-peduncled. Leayes mostly oppocite, at’ least the lower 
ones. 

8. ELLISIA. Calyx 5-parted, with no appendages. Corolla cylinéical or bell-shaped, not 
exceeding the calyx, the tube with 5 minute appendages witLin. Stamens included. 
Lower leaves opposite. 


++ Placente narrow, adherent directly to the walls, or else boi ne on an incomplete 


partition and projecting into the cell, where they sometimes meet ; lobes of the 
corolla imbricated in the bud. 


4, PHACELIA. Calyx 5-parted, the divisions narrow; no appendages at the sinuses. 
Corolla open bell-shaped, approaching wheel-shaped, or in Whitlavia tubular-bell- 
shaped or slightly contracted at the throat, and the 5 short and broad lobes abruptly 
and widely spreading. Stamens and style often protruded. Pod 4—many-seeded. 
Leaves alternate. Flowers in one-sided raceme-like clusters or spikes. 


« x Styles 2 (rarely 3), separate quite to the base ; ovary and pod 2-celled ; seeds minute 
and very numerous. 


5. HYDROLEA. Calyx 5-parted. Corolla open-bell-shaped or approaching wheel-shaped, 
rather shorter than the stamens; filaments enlarged at base. Capsule bursting irreg- 
ularly, or 2-4-valved, Herbs, or somewhat shrubby, with entire leayes and often 
spines in their axils. Flowers in loose axillary clusters, 


Nl ee 


WATERLEAF FAMILY. 299 


6. WIGANDIA. Calyx lobes 5 linear. Corolla open-bell-shaped, the stamens generally 
exserted. Capsule 2-valved. Stout plants, with very large rounded leaves and sharp 
or stinging bristles, 


1. HYDROPHYLLUM. WATERLEAF is a translation of the name 
from the Greek, the application® obscure. Plants of rich woods, etc. 
Flowers white or bluish-tinged, in early summer, often showy, but of 
short duration. 2/ 


* Calyx with minute appendages if any; rootstocks creeping, scaly- 
toothed. 


H. macrophyllum, Nutt. From Ohio, W. and S.W.;.rough-hairy, 
with leaves pinnately divided into 9-13 cut-toothed divisions or leaflets ; 
a globular cluster of flowers on a very long peduncle. 

H. Virginicum, Linn. Smooth or smoothish, with 4-7 main divisions 
_to the pinnate leaves, the lowest pair 2-parted, and calyx lobes bristly- 
ciliate. Rich woods, Canada S. 

H. Canadénse, Linn. Barely 1° high, nearly smooth, the roundish 
leaves palmately 5-7-lobed and with heart-shaped base, or some minute 
leaflets on the petioles, which are longer than the peduncles of the flower 
cluster. N. Eng., W. and S. 


* * Calyx uith a conspicuous refleced appendage in each sinus. 


H. appendiculatum, Michx. Pubescent or hairy, with rounded pal- 
mately 5-lobed leaves or some of them pinnately divided, rather loose 
flower-clusters, and bristly-hairy calyx; pedicels lengthening. Ontario, 
W. and 8. 


2. NEMOPHILA. (Greek: lover of the grove.) Low spreading plants, 
mostly cultivated for ornament; flowers summer. @ 


* Seeds 5 or more; leaves mainly opposite, and shorter than the pedun- 
cles. 


N. maculata, Benth. Prostrate, with leaves all opposite and mostly 
sessile, the lower lyrate-pinnatifid, upper sparingly cut-toothed, and 
white corolla with violet patch on each lobe. Cal. 

N. insignis, Dougl. Slender, procumbent, with lobes of the pinnate 
leaves cut-toothed, and pure blue corolla 1’ broad. Cal. 

NW. Menziésii, Hook. & Arn, (N. AromARIA). Procumbent ; leaves oppo- 
site, pinnatifid; corolla smaller, white sprinkled with chocolate-brown 
spots. Cal. and Ore. 


x * Seeds 4 or less; upper leaves alternate. 


N. phacelioides, Nutt. Wild from Ark. S., and sparingly cult.; with 
ascending stems 1°-2° long, alternate leaves pinnately parted into 3-9 
oblong entire divisions, and purplish-blue corolla 1 s! broad. ; 

N. micrdécalyx, Fisch. & Mey. Roughish pubescent, the spreading 
stems 2/-8! long; leaves parted into 3-5 roundish or wedge-obovate cut- 
lobed divisions ; peduncles shorter than the petioles and opposite them ; 
corolla white, exceeding the calyx. Va., S. 


3. ELLISIA. (John Ellis, an English naturalist, correspondent of 

Linneus.) @ 

B. Nyctélea, Linn. A roughish-hairy plant, 6’-12', wild from N. he 
to Minn., and S.; leaves pinnately parted into 7-13 narrow divisions ; 
peduncles solitary in the forks or opposite the leaves ; corolla whitish, 
about the length of the lanceolate calyx lobes. 
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4. PHACELIA. (Greek: @ cluster.) Several species cult. for orna- 
meut.; flowers spring or summer. 


§ 1. True Puace ta, with only 4 ovules and seeds, lobes of corolla entire. 


P. congésta, Hook. Cult. from Texas; rather pubescent, with leaves 
pinnately divided or cleft into few oblong or ovate cut-toothed leaflets or 
lobes, and small blue flowers in 3 or 4 spikes at the summit of a slender 
peduncle; stamens slightly protruding. @ 

P. tenacetifolia, Benth. California; taller, bristly-hairy, with narrower 
pinnatifid leaflets, larger flowers in longer dense spikes and long sta- - 
meis, 

ish ee estlide Michx. 1°-2° high, branched, glandular-hairy, with 
leaves twice pinnately divided into ovate cut-lobed leaflets ; flowers slender- 
pediceled in long loose racemes ; violet-blue corolla, 3/ or more brvad. 
Rich soil, Ohio and Ill., S. @ 


§ 2. CosmAntuus ; 4 ovules and seeds, and fringed lobes to corolla. @ @ 


P. Ptrshii, Buckley. Shady soil from Penn., W. and §., and cult. 
under the name of the next; slender, 8’-12! high ; lobes of pinnatifid 
leaves several, lance-oblong acute ; flowers of the raceme numerous, on 
slender pedicels ; corolla light blue or whitish, 3! broad ; filaments hairy. 

P. fimbriata, Michx. The true plant grows only in the high Alle- 
ghanies 8., is smaller, with 3-7 rounded or oblong blunt divisions to the 
leaves, few and smaller white flowers. 


§ 8. WuITLAviA, with mostly numerous ovules; the corolla not fringed, 
the appendages reduced to 5 small scales. 


P. Whitldvia, Gray (or WuitLAviaA GRANDIFLORA). Cult. for orna- 
ment, from Cal.; resembles Phacelia viscida in growth and foliage, 
but only slightly clammy, the roundish-ovate or slightly heart-shaped 
leaves coarsely toothed, on longer-petioles; racemes loose; corolla 1! or 
more long, violet-blue (also a white variety); stamens and style very 
slender and protruding, 


§ 4, Cosmantnoibes, with seeds or at least ovules 2-8 on each placenta ; 
corolla lobes entire, the appendages wanting or obscure. 


P. parviflora, Pursh. Shaded banks from Penn. to N. Car. S. W.; 
scarce, delicate little plant, 3'-6' high, with pinnately divided or cleft 
leaves, a raceme of few flowers on slender pedicels, bluish corolla less 
than 3/ wide, and few seeds. @ 


§ 5. Evroca, with ovules several or many, and appendages wanting or 
represented by vertical plaits. 


P. viscida, Torr. Cult. from California as Esroca viscipa ; clammy 
all over, with dark glandular hairs, rather coarse; leaves ovate, cut- 
toothed, short-petioled; racemes single, terminating the branches ; 
corolla deep blue, 1! or less wide ; pod many-seeded. @ 

P. Menziésii, Vorr. Handsome plant from Cal., cult. as Evtoca Men- 
zizsi1 and FE. mMuttirxiora 3 8/-12!, much branched, roughish or hispid ; 
leaves generally sessile, linear or lanceolate and entire, or some of them 
cleft ; flowers violet or white, in loose panicles. 


5. HYDROLEA. (Named from Greek word for water; the plants 
aquatic or in wet places.) Flowers summer. 2 


H. Caroliniana, Michx. N. Car., S.; has hairy stems, lanceolate 


acute leaves tapering to the base, and lanceolate sepals nearly as long as 
the corolla. 


H. affinis, Gray. Smooth, with short-petioled: lanceolate leaves, and 
ovate sepals as long as the corolla. §. Ill., S. 
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6. WIGANDIA. (John Wigand, a bishop of Pomerania.) Rank 
hispid greenhouse herbs, sometimes used in the open for tropical 
effects. ‘Trop. Amer. 


_W. macrophylla, Schlecht. & Cham. Leaves ovate-cordate, hairy- 
tomentose, rusty above, rather obtuse, toothed ; flowers lilac in a terminal 
panicle with alternate branches; capsule densely hairy-canescent. 10°. 

W. drens, Choisy. Of looser habit, the leaves somewhat acute and 
longer-petioled, white-tomentose beneath, the petioles shaded with red; 
flowers violet, in one-sided scirpoid spikes ; capsule hispid. 6°. 


LXXVIII. BORRAGINACEH, BORAGE FAMILY. 


Mostly rough or rough-hairy plants, known from all related 
monopetulous orders by having a deeply 4-lobed ovary, or 
apparently 4 ovaries around the base of a common style, each 
1-ovuled, ripening into akenes or nutlets, along with regular 
flowers (Echium excepted), stamens as many as the lobes of 
the corolla (5) and alternate with them, and alternate (mostly 
entire) leaves. In the Heliotrope tribe, however, the ovary is 
not lobed, but the fruit at maturity separates. into 2 or 4 
nutlets. Stigmas 1 or 2. Embryo filling the seed; no albu- 
men. Flowers disposed to be on one side of the stem or 
branches, or of the branches of cymes, the raceme-lke clusters 
coiled at the end and straightening as the flowers expand. 
Herbage not aromatic; juice commonly bitterish, often some- 
what mucilaginous. Roots of several are red and used for dye. 


I. Ovary not divided, but tipped with the simple style, the 
fruit when ripe separating into 2 or 4 closed pieces or nutlets. 


1. HELIOTROPIUM. Corolla short funnel-form or salver-shaped, the open throat (con- 
stricted in one species) more or less plaited. “Anthers nearly sessile, included. Style 
short; stigma conical or capitate. Ovary 4-celled, in fruit splitting into 4 nutlets, 
er into 2 two-celled nutlets. Flowers small, in one-sided single or cymose-clustered 


spikes, mostly bractless, 


II. Ovary deeply 4-parted, the style arising from the 
center between them. Ours are all herbs. 


* Corolla and stamens regular. 
+ Nutlets variously spiny or armed when mature. 


2, CYNOGLOSSUM. Corolla between short funnel-form and wheel-shaped, the tube 
abont the length of the rounded lobes; throat closed by the blunt scales. Nutlets 
pbur-like. oblique on the expanded base of the style, to which they are fixed by their 
apex, roughened all oyer with short barbed or hooked prickles. Coarse and strong: 
scented plants, with racemed flowers, the lower sometimes bracted, otherwise 
bractless, 

8. ECHINOSPERMUM. Corolla with tube as short as the rounded lobes, the throat 
closed with short rounded scales, Nutlets erect, fixed to the central column or base 
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of the style, triangular, roughened, and bearing one or more marginal rows of barb- 
tipped prickles, forming small burs. Coarse weeds, with leafy-bracted racemed 
fl Se 
ma + + Nutlets unarmed (sometimes slightly roughened). 
++ Corolla wheel-shaped, with no tube at all. 


4, BORAGO. Flowers, as in the six following, perfectly regular. A blunt scale at the 
base of each lobe of the 5-parted corolla, alternating with the conniving stamens. 
Filaments very short, broad, and with a cartilaginous projection behind the linear 
pointed anther. Nutlets erect. 

(8. MYOSOTIS, and 9. OMPHALODES, from the short tube to the corolla, may be sought 
for here.) 


++ ++ Corolla tubular, funnel.form, or salver-shaped, sometimes almost wheel-shaped. 
= Throat of corolla open, the folds or short scales, if any, not closing over the orifice. 
| Fruit fleshy, smooth or wrinkled. 


5. MERTENSIA. Corolla tubular, trumpet-shaped, with the widely spreading border 
scarcely at all lobed and its throat perfectly naked in the common species ; the sien- 
der filaments protruding. Smooth plants, which is rare in this order. 


||| Fruit (or nutlets) hard, often stone-like. 


6. ONOSMODIUM. Corolla tubular, with the 5 acute lobes erect or converging, the throat 
perfectly naked, bearing the arrow-shaped or linear and mucronate anthers; fila- 
ments hardly any. Style very slender and protruding. Nutlets stony, smooth, fixed 
by their base. Very rough-bristly homely plants, 

7. LITHOSPERMUM. Corolla funnel-form or salver-shaped, with rounded lobes imbri- 
cated in the bud, with or without evident short and broad scales or folds in the 
throat. Anthers oblong, included; filaments hardly any. Nutlets stony, smooth 
or roughened, ovate, fixed by the base. Rough or hairy plants, mostly with red 
roots. 

8. MYOSOTIS. Corolla very short-salver-form, the tube only about the length of the 
5-toothed or 5-cleft calyx, the rounded'lobes convolute in the bud, the throat with 
5 small and blunt arching appendages. Anthers short, included. Nutlets smooth 
and hard, fixed by their base. Low and small, mostly soft-hairy plants, the small 
racemed flowers commonly bractless. 


== Throat with scales or appendages conspicuous, one before the base of each lobe, 
and closing or nearly closing the orifice. 


| Corolla short-salver-shaped or nearly wheel shaped ; stamens included. 


9. OMPHALODES. Corolla with tube shorter than the rounded lobes. Nutlets smooth, 
depressed, and with a hollow basket-like top. Flowers loosely racemed ; no bracts. 
Low, smooth or smoothish herbs. 


| | Corolla tubular and more or less funnel-shaped. 


10. SYMPHYTUM. Corolla straight, tubular-funnel-form, with short spreading lobes 
which are somewhat longer than the large awl-shaped scales and the linear or lance- 
olate anthers. Style slender, commonly protruding. Nutlets erect, smooth, coria- 
ceous, fixed by a hollowed base, Coarse herbs, branching and leafy, with thickened 
or tuberous roots, the juice mucilaginous and bitterish, used in popular medicine. 
Flowers nodding in raceme-like often forked clusters, either naked or leafy-bracted 
wane * x Corolla or stamens (or both) irregular. 

11. LYCOPSIS. Corolla with a curved tube, slightly oblique 5-lobed border, and bristly- 
hairy scales in the throat. Stamens included in the tube. Nutlets rough-wrinkled, 
erect, fixed by a hollowed base. Coarse, rough-bristly plants. 

12. ECHIUM. Corolla irregular, two of the spreading lobes of the corolla shorter than the 
others, funnel-form, naked in the throat. Stamens unequal, ascending, more or 


less protruding ; filaments and style long and slender. Stigmas 2. Nutlets erect, 
leathery, rough-wrinkled. 
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1. HELIOTROPIUM, HELIOTROPE. (Greek: turning to the SUN): . | 
* Fruit 4-lobed, and separating into 4 simple nutlets. 
+ Spikes only in pairs, or the lateral ones solitary ; flowers white. @ 


H. Curassdvicum, Linn. Sandy shores and banks from Va. and 
Tll., S.; very smooth and pale; leaves oblong, spatulate, or lance-linear, 
thickish, veinless., 

H. Europeum, Linn. Old gardens and waste places S., introduced 
from Eu.; hoary-downy, 6/-18/ high; leaves oval, long-petioled, veiny. 


a + Spikes collected in terminal and several times forked cymes. 2 


H. Peruvidnum, Linn. Common HeEtiorrorg. Pubescent, with ovate- 
oblong or lance-ovate, very veiny rugose leaves, and vanilla-scented, pale 
blue-purple flowers; woody-stemmed or shrubby house and bedding 
plants from Peru. 


* * Fruit 2-lobed, separating into 2 carpels, each 2-celled. 


H. indicum, Linn. Inp1an Hetiorrore. Hairy low plant, nat. from 
India as a weed in waste ground §,; with ovate, heart-shaped leaves, and 
solitary spikes of small purplish flowers, in summer; a cavity before 
each seed-bearing cell of the lobed fruit. @ , 


2. CYNOGLOSSUM, HOUNDS’-TONGUE (which the name means 
in Greek). Flowers summer. Nutlets form burs which adhere to ani- 
mals and clothing. 


C. officindle, Linn. Common H. Coarse weed from Eu., common in 
pastures, yards, and roadsides ; leafy, soft-pubescent, with spatulate or 
lance-oblong leaves, the upper ones closely sessile, crimson purple corolla, 
and flat, somewhat margined nutlets. @Q) 

C. Virginicum, Linn. Witp Comrrey. Bristly-hairy, with simple 
stem, leafless above and bearing a few corymbed naked racemes of blue 
flowers, the stem leaves lance-oblong with heart-shaped clasping base, the 
nutlets very convex. Can. S. 2 


3. ECHINOSPERMUM, STICK-SEED. (Greek: hedgehog and seed, 
from the nutlets.) 


E. Léppula, Lehm, Weed of waste grounds, especially N.; roughish- 
hairy, erect, 1°-2° high, with lanceolate leaves, small blue flowers, and 
nutlets with rough-tubercled back and thickly-prickled margins ; flowers 


allsummer. Eu. @ ; 

E. Virginicum, Lehm. Brcear’s Lice. Thickets and open woods, 
a common weed; 2°-4° high, with slender, widely spreading branches, 
thin, oblong-ovate leaves tapering to both ends, forking and diverging 
racemes of very small whitish or bluish flowers on pedicels reflexed in 
fruit, and convex barbed-prickly small nutlets. @ @ 


4, BORAGO, BORAGE. (Old name, supposed corruption of cor ago, 
from imagined cordial properties. ) 

B. officinalis, Linn. Common B. Cult. from Eu., in old gardens for 
ornament and as a bee plant; spreading, branched, beset with sharp and 
whitish spreading bristles; leaves oval or oblong-lanceolate ; flowers 
loosely racemed, handsome, blue or purplish, with dark anthers, in 


summer. (@ 
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5. MERTENSIA. (Prof. F. C. Mertens, of Germany.) % 
* Throat of the corolla naked, and the limb entire. 


M. Virginica, DC. Smootn Lunaworr. Very smooth and pale, 
leafy, 1°-¥° high, with obovate, entire leaves, those of the root long 
petioled ; handsome flowers spreading or hanging on slender pedicels in 
loose raceme-like clusters, the light blue or at first purple corolla 1! long ; 
flowers spring. Alluvial soil, N. Y., W. and 8, 


x * Throat crested, and corolla limb 5-lobed. 


M. maritima, Don. Sra Luneworr. Spreading or decumbent, 
glaucous, smooth; leaves fleshy, ovate to spatulate, the upper surface 
papillose ; corolla white, twice as long as the calyx. Seacoast, Cape 
Cod, N.-. 


6. ONOSMODIUM, FALSE GROMWELL. (Name means like 
Onosma, a European genus of this family.) Wild plants of the 

_ country, mostly in rich soil, in dry or alluvial ground ; flowers leafy- 
bracted, greenish or yellowish-white, in summer. 2/ 


QO. Virginianum, DC. Clothed with harsh but appressed short 
bristles, 19-2° high, with oblong leaves, and lance-awl-shaped lobes of 
narrow corolla sparingly bristly outside. N. Eng., W. and S$. 

O. Carolinianum, DC. Shaggy with rough and spreading bristles; 
stout, 8°-4° high, with lance-ovate or oblong-acute leaves, and lobes of 
rather broad corolla triangular and thickly hairy. N. Y., W. and S. 

Var. mdlle, Gray. Hoary, with softer and whitish appressed hairs, 
the oblong-ovate bluntish leaves strongly ribbed, and lobes of the trian- 
gular-pointed lobes of the narrow corolla thickly hairy outside. Ill., W. 


7. LITHOSPERMUM, GROMWELL, PUCCOON. (Greek: stony 
seed.) Flowers in late spring and summer, at length scattered or as 
if spiked, leafy-bracted. 


* Corolla rhite or yellowish only in the wholly naked throat, scarcely 
longer than the calyx; nutlets rough-wrinkled and pitted, gray and 


dull. @ @ 


L. arvénse, Linn. Corn Gromwerr. Weed from Eu., in waste dry 
soil; 6’-12! high, roughish-hoary, with lanceolate or linear leaves and 
inconspicuous flowers.” 


* * Corolla dull whitish, rather short, with little downy scales or rather 
folds in the throat; nutlets smooth or with a few pores, often ivory- 
white. 2 


L. officindle, Linn. Common G. Of Eu., a weed by roadsides ING 
1°-2° high, branched above, with broadish-lanceolate, acute leaves, rough 
above but soft-downy beneath, and corolla longer than calyx. 

L. latifolium, Michx. From W. N. Y., W. and he larger and 
rougher than the last, ovate and lance-ovate pointed leaves 2/—4/ long 
ani prominently ribbed, those from the root larger and roundish; corolla 
shorter than calyx. 


* * * Corolla bright orange-yellow, showy, longer than calyz, almost 
salver-shaped, with little appenduges in the throat evident; nutlets 
smooth, usually tvory-white. 


L. hirtum, Lehm. Harry Ptccoon. Sterile ground, N. Y., S.-and 
W.; 1°-2° high, roughish-bristly, with lanceolate or linear leaves, or 
those next the flowers ovate-oblong and bristly-ciliate, the crowded 
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flowers peduncied ; tube of the corolla scarcely longer than the breadth 
of the border (4/-1’) and woolly-bearded at base inside. 

L. canéscens, Lehm. Hoary P. Softer-hairy and somewhat hoary, 
6'-15’ high, smaller-flowered than ithe preceding, and tube of corolla 
smooth at base inside. Plains and wood borders, Can., S. 

L. angustifolium, Michx. Leaves linear; tube of corolla 1’ or more 
long, many times longer than the eroded-toothed lobes. Sterile soil, 
Mich., W. and S. 


8. MYOSOTIS, FORGET-ME-NOT or SCORPION GRASS. (Greek: 
mouse-ear, from the short soft leaves of some species.) Flowers spring 
and summer. 


* Calyx remaining open in fruit, its hairs straight and glandless. 


M. palistris, With. True F. In gardens and some waste places; 
with loosely branched stems ascending from a creeping base, rough- 
pubescent lance-oblong leaves, moderately 5-cleft calyx shorter than the 
spreading pedicels, and the lobes shorter than the calyx tube; corolla 
light blue with a yellow eye. 2 

M. laxa, Lebm. Flowers smaller and paler, on longer ‘pedicels ; 
pubescence appressed; calyx lobes as long as the tube; habit lax. 
INE NESS OS 


* * Calyx closing or erect in fruit, the hairs hooked or glandular. 


M. arvénsis, Hoffm. Hirsute, with lance-oblong, acutish leaves, 
racemes naked at base and stalked, small blue corolla, pedicels spreading 
in fruit‘and longer than the 5-cleft equal calyx, the lobes of which are 
closed in fruit, and the tube beset with some hooked or glandular-tipped 
hairs. Fields. @ 2 

M. vérna, Nutt. Bristly-hirsute, erect (4/-10! high), branched from 
base, with oblong and blunt leaves, racemes leafy at base, very small 
mostly white corolla, pedicels in fruit erect and appressed at base, but 
abruptly bent outwards near the apex, and rather shorter than the une- 
qual, very bristly calyx, some of its bristles hooked or glandular at their 


tip. Dry grounds. @ @ 


9. OMPHALODES. (Greek: referring to the navel-shaped depression 
on the upper face of the nutlets.) Cult. from Eu. for ornament. 


0. vérna, Moench. Brus or Serine Navetwort. Spreading by leafy 
runners; leaves ovate or somewhat heart-shaped, 2'-3! long, pointed, 
green; flowers azure-blue, in spring. 2f i a 

0. linifolia, Moench. Wuite N. Erect, 6/-12' high, loosely branched, 
very pale or glaucous, with broadly lanceolate leaves sparingly ciliate, the 
upper sessile, white or bluish flowers, and turgid nutlets toothed around 
the margin of the cavity. @ 


10. SYMPHYTUM, COMFREY. (Greek: grow together, alluding 
probably to supposed healing properties.) Cult. from Old World. 2 


S. officindle, Linn. Common C. Rather soft-hairy; the branches 
winged by the decurrent bases of the oblong-lanceolate leaves ; corolla 
yellowish-white. Cult. for forage and ornament; naturalized sparingly 
in moist grounds. En. ; 

S. aspérrimum, Sims. Prickry C. Stem and widely spreading 
branches excessively rough with short and somewhat recurved little 
prickles, not winged ; calyx lobes short; corolla reddish purple in bud, 
changing to blue, Cult. like the other. Caucasus. 
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\ ; ; : 
11. LYCOPSIS, BUGLOSS. (Greek: wolf and face.) European 
weed. @ 


L. arvénsis, Linn. Fretp or Smatt Buexoss. Very rough-bristly 
weed, about 1° high, in sandy fields E.; with lance-oblong leaves, and 
small blue corolla little exceeding the calyx. 


12. HCHIUM, VIPER’S BUGLOSS. (Greek word for viper.) @® 


E. vulgare, Linn. Common V. or BirurweEp. Cult. from Eu., in old 
gardens, and a weed in fields, E.; 1°-2° high, very rough-bristly, with 
lanceolate sessile leaves, and showy flowers in racemed clusters, the 
purple corolla changing to bright blue, in summer. 


LXXIX. CONVOLVULACEZ, CONVOLVULUS FAMILY. 


Twining, trailing, or rarely erect plants (ours herbs), com- 
monly with some milky juice, alternate leaves, no stipules; 
regular monopetalous flowers with 5 (rarely 4) imbricated 
sepals, as many separate stamens, corolla convolute or twisted 
in the bud, a 2-4-celled ovary (or 1-celled and ovaries several 
or many in Nolana) and pod with only 1 or 2 ovules erect 
from the base of each cell, becoming large seeds, containing 
a curved or coiled conspicuous embryo in some mucilaginous 
(or, when dry, harder) albumen. 


I. CONVOLVULUS SUBFAMILY prover; with or- 
dinary foliage, axillary peduncles bearing one or more usually 
showy flowers, and embryo with broad leaf-like cotyledons 
folded and crumpled in the seed. (Lessons, Fig. 40-43.) 
Calyx of 5 separate sepals. 


« Style single and entire ; stigmas 1-8. 


1, IPOMGA. Calyx naked, ¢.€. not inclosed by a pair of leafy bracts. Corolla nearly 
salver-shaped or trumpet-shaped, with a long tube, the border not twisted in the bud. 
Stamens and style included or protruded. Stigma capitate, 2-3-lobed. Pod 24- 
celled; cells 1-seeded. (Lessons, Figs. 250, 251.) 

2, CONVOLVULUS. Calyx naked or surrounded and inclosed by a pair of large, leafy 
heart-shaped bracts. Corolla open funnel-form or almost bell-shaped. Stamens in- 
eluded. Stigmas 2, linear, Pod 2-celled ; cells 2-seeded. 

8. NOLANA. Calyx 5-cleft, foliaceous. Corolla short and open funnel-form, plaited in the 
bud. Stamens 5. Style 1; stigma capitate or club-shaped. Ovaries 3-40 collected 
in a circle or heap around the base of the style, becoming 1-4-celled drupelets or nut- 
lets, each cell 1-seeded. 


« x Style 2-cleft or 2 separate styles, rarely 8. Spreading or trailing, not twining. 


4. BREWERIA. Like Convolvulus, but the styles 2 or sometimes 8, or in one species 
2-cleft, and stigmas capitate. Peduncles 1-7-flowered, 

5. EVOLVULUS. Corolla short and open funnel-form, or almost wheel-shaped. Styles 
2, each 2-cleft ; the 4 stigmas obtuse. Pod 2-celled ; cells 2-seeded, 
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II. DODDER SUBFAMILY; slender parasitic twiners, 
without green herbage and with only some minute scales in 
place of leaves; embryo slender and spirally coiled in the 
seed, destitute of cotyledons. 


6. CUSCUTA. Calyx 4-5-cleft, or of 5 separate sepals. Corolla short, 4-5-cleft, Stamens 
with  scale-like mostly fringed appendage at their base, Styles 2 in our species. 
Ovary 2-celled ; cells 2-ovuled. Pod commonly 4-seeded. 


1. IPOMGA, MORNING-GLORY, SWEET POTATO, etc. (Greek- 
made name.) Many attractive cult. species. 


* Stamens and style exserted; flowers bright red, opening by day, small 
Jor the genus. 


J. Quémoclit, Linn. (or QuAmocuiT vuLGARIS). Cypress Vine. Cult. 
from Trop. Amer.; leaves pinnately parted into slender, almost thread- 
shaped divisions; peduncles 1-flowered; border of the narrow corolla 
5-lobed. (Lessons, Fig. 250.) 

/. coccinea, Linn. Leaves heart-shaped, pointed ; sepals awn-pointed ; 
peduncles several-flowered ; border of (1! long) corolla merely 5-angled. 
In gardens, and run wild $8. Trop. Amer. (Lessons, Fig. 251.) 


* * Stamens and style short-exserted; flowers white, opening once only 
and at night, very large and long-tubed. 


I. Bona-N6ézx, Linn. (or CaLonyctTion sprcidsum). MoonFrLrowEr. 
Tall-twining, very smooth, but stems often beset with soft, almost prickly 
projections ; leaves heart-shaped, halberd-shaped, or angled; peduncles 
long, 1-few-flowered ; corolla salver-form, with a slender tube 3/4! long, 
and the border still broader, white with greener folds, fragrant. Trop. 
Amer., and evidently native in 8. Fla. Variabie, and sold under several 
names. 


x x x Stamens and style not exserted ; colors various, and corolla mostly 
campanulate. ~ 


+ Ovary and pod 3-celled (or abnormally 4-celled), with 2 seeds in each 
cell; stigma more or less 3-lobed; corolla funnel-form, opening in 
early morning for a few hours; stems twining freely, hairy, the hairs 
more or less retrorse. — MORNING-GLORIES. 


!. purpdrea, Lam. Common Mornine-ciory. Cult. from Trop. Amer. 
and wild around dwellings; with heart-shaped, pointed, entire leaves, 
3-4-flowered peduncles, and purple, sometimes variegated or nearly white 
corolla, 2!long. @ (Lessons, Figs. 40-45, 90, 247, 283.) 

J. hederadcea, Jacq. (I. Nf.) Cult., or run wild 8., native to Trop. 
Amer.; with heart-shaped, 3-lobed leaves, 1-3-flowered peduncles, slen- 
der-pointed sepals, and blue-purple or sometimes white corolla 1/-2! 
long. 

i on or I. arpo-mareinAra, of gardens, is a form of the pre- 
ceding, with leaves little lobed, angled or entire, and larger corolla with 
deep violet border, edged with white, 2}! broad. 

+ + Ovary and pod generally 2-celied, the cells 2-seeded, or sometimes 
each cell divided by a partition making 4 1-seeded cells; stigma capi- 
tate, or the lobes, if any, only 2. 

+. Stems creeping or prostrate on the ground, not twining. 

f. BatGtas, Lam. Sweet Porato, Etems long and smooth, producing 
the large, fleshy, edible roots, for which the plant is cultivated ; leaves 
variously heart-shaped, halberd-shaped, or triangular, sometimes eal 
lobed ; peduncles bearing 8 or 4 flowers ; corolla funnel-form, purple, 1} 
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long; pod with 4 one-seeded cells. Origin unknown, but likely derived — 


from some Tropical American species. Flowers seldom appear. 2{ (Les- 
sons, Fig. 86.) 
++ ++ Stems twining or with a distinct twining tendency. 
= Corolla with a large spreading limb. 
|| Flower, or at least the greater part of it, white. 


I. lacundsa, Linn. Low grounds, Penn. to Ill. and’S.; twining, nearly 
smooth, with heart-shaped, nearly entire leaves, short 1-3-flowered 
peduncles, small white (sometimes purple-bordered) 5-lobed corolla 
about 4/ long and twice the length of the pointed ciliate sepals, and 
slightly hairy pod. oe 

I. sinuata, Ort. Stem (somewhat woody at the base) and petioles 
hairy, but the leaves nearly or wholly glabrous and 7-parted, the divi- 
sions lanceolate or narrower and sinuately cut; calyx as long as the tube 
of the white purple-eyed corolla. Ga., 8. 2 

I. pandurata, Meyer. Witp Porato Vine or MAN-OF-THE-EARTH. 
Sandy or gravelly soil, Can., S., often a bad weed; trailing or twining, 
stout, smooth, with heart-shaped and sometimes fiddle-shaped or halberd- 
8-lobed leaves, 1-5-flowered peduncles, small bracts, and open funnel- 
form white corolla with deep purple eye, 2/3! long; root very large and 
deep, weighing 10-20 lbs. 2/ q 


|| || Flower red, blue, or purple throughout (rarely white in the first). 
o Leaves broad and cordate, either lobed or entire. 


I. Jalapa, Pursh. Light soil, along the coast S. Car., S.; creeping or 
twining, with heart-shaped or triangular, sometimes lobed leaves, downy 
beneath; flowers downy ; corolla purplish-white with purple eye, 3/—4! 
long, opening at night; pod partly 4-celled, with silky seeds; root ex- 
tremely large and fleshy, often weighing 40-50 lbs. 2/ 

I. commutdata, Rom. & Sch.” Rather hairy, twining; with thin, 
heart-shaped, and sometimes angled or 3-5-lobed leaves, 4-angled 1-5- 
flowered peduncles about the length of the slender petioles ; purple corolla 
1-2’ long, and 4-5 times the length of the pointed ciliate sepals; pod 
hairy. -S. Car., S. 

/. Leari, Paxt. Cult. from S. Amer.; tender, slightly hairy, with heart- 
shaped and generally 3-lobed leaves, many Morning-elory-like flowers 
crowded on the summit of the peduncle, and deep violet-blue corolla 3! 
long, and border 3’ wide; stigma capitate. 2 

/. rdbro-cerdlea, Hook. Smooth, grecnhouse generally evergreen 
climber, with long-petioled, pale green, deeply cordate, acuminate leaves 
and 3-4-flowered peduncles; flowers large and handsome, rich blue, with 
a 6-angled limb; stigma 2-lobed. Mex. 2 

J. setdsa, Ker. Stems, petioles and a-flowered peduncles strongly 
setose or hispid ; leaves deeply cordate and round-ovate, with 3 large lobes 
and round sinuses ; flowers of medium size, red or purple-red, the tube 
cylindrical ; stigma capitate. Greenhouses; from Brazil. 2/ 


oo Leaves narrow and sagittate. 


I. sagittata, Cav. Salt marshes, from N. Car.,S.; smooth, with stems 
twining 2°-3° high, or trailing, narrow lanceolate or linear long-sagittate 
leaves, 1-3-flowered club-shaped peduncles, and the bright purple funnel- 
form corolla 2/-8' long. 2 


= = Corolla with a swollen tube, but no spreading limb. 
/. versicolor, Meissn. (MtNa LoBATA). House plant from Mexico, with 
broad and cordate 3-lobed leaves, and scirpoid racemes of small flowers, 


which are reddish at first, but soon change to orange and yellow ; stigma, 
capitate. @) 
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2. CONVOLVULUS, BINDWEED. (From Latin convolvo, roll 
around or twine.) Flowers summer. 


* Calyx inclosed in 2 large leafy bracts. 


C. sépium, Linn. Hepex B. Wild in low grounds, also planted ; 
twining treely, sometimes also trailing, spreading by running rootstocks ‘ 
smooth, also a downy variety ; leaves triangular and halberd-shaped or 
arrow-shaped, with the lobes at base obliquely truncate and sometimes 
toothed or sinuate; peduncles 4-angled; corolla white or light rose- 
colored, 1\/-2' long. Variable; sometimes double-flowered in gardens. ay 

C. spithamzus, Linn. Dry sterile ground; downy, not twining, 6’- 
12’ high ; leaves oblong, some of them more or less auricled or heart- 
shaped at the base; corolla white, 2/long. 2 


* * Calyx naked. 


C. arvénsis, Linn. Frietp Biypweep. Eu.; a weed in waste places 
E.; spreading and low-twining, smoothish; leaves ovate-oblong and 
arrow-shaped ; peduncles 1-flowered; corolla white tinged reddish, less 
than 1’ long. 2 

C. tricolor, Linn. (C. minor, of gardens.) Cult. from.S. Eu.; hairy, 
low, with ascending branching stems, lance-oboyate or spatulate, almost 
sessile leaves, 1-flowered peduncles, rather large and showy flowers open- 
ing in sunshine, the corolla blue, with pale or white throat and yellow 
tube. 

C. Mauriténicus, Boiss. Cult. from N. Africa; prostrate or twining, 
used in hanging baskets; plant soft white-hairy; leaves ovate, short- 
petioled, in 2 rows; flowers blue, with a white throat, 1’ across; calyx 
hairy. 2, 


3. NOLANA. (Latin: nola, a little bell.) Cult. for ornament, from 
coast of Peru and Chile; the following procumbent and spreading, 
rather fleshy-leaved, smooth, except some scattered hairs on the stalks, 
the showy blue flowers solitary on axillary or lateral peduncles, open- 
ing in sunshine, all summer. 

N. atriplicifolia, Don. Leaves obovate or broadly spatulate (resem- 

bling those of Spinach, whence the specific name) ; sky-blue corolla 2/ 

wide with white and yellowish center; ovaries numerous in a heap, each 


1-celled and 1-seeded. @ : 
N. prostrata, Linn. Less common ; has more petioled, rather narrower 
leaves, smaller pale violet-blue flower striped with purple, and few ova- 


ries, each of 2-4 cells. @ 


4. BREWERIA. (Samuel Brewer, an English botanist.) Low, small- 
flowered ; corolla more or less silky or hairy outside ; flowers summer ; 
chiefly S. 2 
B. humistrata, Gray. Dry pine barrens from Va., 8.; sparsely hairy 

or smoothish; leaves varying from oblong, with heart-shaped base to 

linear; sepals smooth; corolla white, almost 1’ long; filaments hairy ; 
styles united at base. ; 

B. aquatica, Gray. Finely soft-downy ; leaves varying as in the pre- 
ceding ; sepals silky ; corolla pink or purple, }/ long; filaments smooth ; 
styles nearly separate. N. Car., S. 

B. Pickeringii, Gray. Sandy barrens from N. J., S. and W., scarce ; 
leaves nearly linear, narrow, tapering to a sessile base ; bracts leaf-like 
and longer than the flowers ; sepals hairy ; corolla white, hardly 3! long ; 
styles united to above the middle, and with stamens also protruding. 
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5. EVOLVULUS. (From Latin for unroll ; that is, it does not twine.) 

Low and diminutive small-flowered plants. Flowers summer. 2 

BE. argénteus, Pursh. Tufted from a woody base, 5/—7' high, silky- 
woolly all over; broadly lanceolate leaves crowded, usually nearly sessile, 
as. are the flowers in their axils; corolla purple, }/ broad. Plains, 
Dak., S. t 

E. ‘serfceus, Swartz. Damp ground Fla., W.; slender-stemmed, silky 
with fine appressed hairs, except the upper face of the scattered lance- 
linear leaves ; corolla white or bluish, not 4/ broad. 


6. CUSCUTA, DODDER. (Old name, of uncertain derivation.) 
Plants resemble threads of yarn, yellowish or reddish, spreading over 
herbs and low bushes, coiling around their branches, to which they 
adhere, robbing them of their juices. Flowers small, mostly white, 
clustered. 

x Stigmas slender; pod opening by a transverse division all reund near 


the base, leaving the partition behind. Natives of Hu.; flowers early 
summer. 


C. Epilinum, Weihe. Frax Dopprr. Growing on flax, which it 


injures ; occasionally found in our flax fields; flowers globular, in scat- - 


tered heads; corolla 5-parted. @ 


* * Stigmas capitate; pods bursting trregularly if at all; wild species of 
the country, mostly in rich or low ground; flowers summer and 
autumn. 


+ Sepals united; ovary and pod depressed-globose. 


++ Flowers sessile in compact mostly continuous clusters ; corolla with a 
short and wide tube, remaining atthe base of the ripe pod ; styles usually 
shorter than the ovary. 


C. arvénsis, Beyr. On low herbs, in fields and barrens from N. Y., S. 
and W.; flowers earliest (June, July) and smallest; tube of corolla 
shorter than its 5 lanceolate, pointed, spreading lobes, much longer than 
the stamens. 

C. chlorocadrpa, Engelm. On low herbs, in wet soil, from Del., W. 
and 8. W.; orange-colored ; open bell-shaped corolla with lobes about the 
length of the mostly 4 acute lobes and the stamens ; pod large, depressed, 
greenish-yellow. 


+ ++ Flowers panicled or in compound cymes, the withered corolla re 
maining on the top of the pod; styles mostly longer than the ovary. 


C. tenuiflora, Engelm. On shrubs and tall herbs, Pa., W. and S., in 
swamps; pale; tube of the corolla twice the length of its ovate, acute, 
spreading lobes, and of the ovate blunt calyx lobes. 


+ «+ Sepals united; ovary and pod pointed. 


C. infléxa, Engelm. On shrubs and tall herbs in prairies and barrens, 
N. Eng., W. and $.; corolla fleshy, mostly 4-cleft, its tube no longer than 
the ovate, acutish, crenulate, erect or inflexed lobes of the corolla and 
the acute, keeled calyx lobes. 

. C. decora, Engelm. Wet prairies Ill., S. W.; with larger flowers, the 
corolla broadly bell-shaped, its 5 lobes lance-ovate, acute, and inflexed. 

C. Gronovii, Willd. The commonest E. and W.; on coarse herbs and 
low shrubs in wet places; bell-shaped corolla with tube usually longer 


than its 6 (rarely 4) ovate blunt spreading lobes; its internal scales large 
and copiously fringed, 
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+ + + Sepals 5 and distinct, subtended by 2 or more sepal-iwke bracts. 


C. compacta, Juss. On shrubs, Ont., S. and W.; bracts (8-5) and 
sepals round and appressed ; tube of the corolla cylindrical. 

C. glomerata, Choisy. On Golden Rods and other coarse Composite, 
from Ohio, W. and S.; the numerous oblong, scarious bracts closely im- 
bricated with recurving tips; sepals similar, shorter than the cylindra- 
ceous tube of the corolla. 


LXXX. SOLANACEH, NIGHTSHADE FAMILY. 


Plants with rank-scented herbage (this and the fruit more 
commonly narcotic-poisonous), colorless juice, alternate leaves 
‘but apt to be in pairs and unequal), regular flowers (on bract- 
less pedicels) with the parts usually in fives (stamens 4 in 
Brunfelsia, and 1 or more of them rudimentary in some other 
genera), but the ovary mostly 2-celled, the many-seeded pla- 
vente in the axis. The seeds have a slender, usually curved 
embryo, in fleshy albumen. (Lessons, Figs. 50, 51.) The 
order runs into Scrophulariacee, which a few species approach 
in a somewhat irregular corolla, but their stamens are as many 
as the lobes (except Nos. 9 and 15-17). Mostly herbs. 


x Fruit a fleshy (or in No. 5, dryish) berry. 
+ Corolla wheel-shaped, lobed or parted into 5 or sometimes more divisions, plaited 
and valvate or the margins turned inwards in the bud; the tube very short ; 
anthers conniving around the style. 


1. LYCOPERSICUM. Like Solanum, except that the anthers are united by a membrane 
at their tips and the cells open lengthwise. Leaves pinnately compound. 

2. SOLANUM. Stamens with anthers equaling or mostly longer than the very short fila- 
ments, usually not united, the cells opening by a hole at the apex. (Lessons, Figs. 
252, 258.) Leaves simple or pinnate. 

8. CAPSICUM. Stamens with slender filaments much longer than the short and separate 
commonly heart-shaped anthers, their cells opening lengthwise. Berry sometimes 
dryish and inflated, then becoming 1-celled. 


+ + Corolla between wheel-shaped and funnel-form, plaited in the bud, the border very 
moderately if at all lobed ; anthers separate, opening lengthwise; calyx blad- 
dery-inflated after flowering, inclosing the globular berry. 

4, PHYSALIS. Calyx 5-cleft. Corolla mostly somewhat 5-lobed. Stamens erect, Fruit 


a juicy, often edible, 2-celled berry. 
5. NICANDRA. Calyx 5-parted and angled, the divisions somewhat arrow-shaped. 
Corolla with widely-spreading border almost entire. Fruit a dryish 3-5-celled berry. 


+++ Corolla bell-shaped, funnel-form, tubular, or salver-shaped ; anthers separate 
opening lengthwise ; calyx not bladdery-inflated. 


++ Stamens normally 5 (exception sometimes in No. 8). 
= Calyx 5-parted to near the base, the lobes leafy. 


6 ATROPA. Calyx with ovate divisions, in fruit enlarging and spreading under the glo- 
bose purple berry. Corolla between bell-shaped and funnel-form, with 5 triangular- 
ovate lobes. Stamens and style somewhat declined, slender, 
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xa Calyx bell-shaped, cup-shaped, or short-tubular, in fruit persistent under or 

partly covering the 2-celled berry ; shrubs, with entire feather-vcined leaves. 

7. CESTRUM. Corolla tubular funnel-form or club-shaped, the lobes fo'ded or plaited 
lengthwise in the bud. Stamens included. Stigma capitate. Ovary with few 
ovules in each cell. Berry few-seeded. Flowers in clusters. 

8. LYCIUM. Parts of the flower often in fours. Corolla funnel-form, bell-shaped or 

tubular, the lobes imbricated in the bud. Stigma capitate. Berry many-seeded, 
red or reddish. Flowers solitary or umbeled, lateral. 


++ 4+ Stamens 4, included in the narrow throat of the salver-shaped corolla. 


9. BRUNFELSIA. Shrubs, with glossy oblong Ieaves. Corolla with 5 rounded and 
about equal lobes, two of them, however, a little more united, Anthers all alike. 


« * Fruit a dry delviscent capsule, 
+ Stamens normally 5, all perfect. 
++ Calyx urn-shaped in fruit, inclosing the pod ; corolla considerably irregular. 


10. ILYOSCYAMUS. Calyx 5-lobed, the spreading border becoming reticulated, inclosing 
the 2-celled pod, which opens by the top falling off asa lid. Corolla short funnel- 
form, with the plaited border more or less oblique and unequal. Stamens declined. 


++ ++ Calyx 5-parted to near the base, the lobes foliaceous. 


11. PETUNIA. Calyx with narrow somewhat spatulate lobes much longer than the tube. 
Corolla funnel-form or somewhat salver-shaped, the 5-lobed border commonly a 
little unequal. Stamens included in the tube, unequal. Pod 2-celled, 2-valved. 


++ 4+2+ Calyx tubular, prismatic, or bell-shaped, 


= Covering the pod or nearly so; corolla salver shaped or funnel-form, the lobes 
plaited in the bud; seeds minute. 


12. NIEREMBERGIA. Corolla with very slender thread-like tube (%'-1" long), abruptly 
expanded at the narrow throat into a saucer-shaped or almost wheel-shaped 5-lobed 
border, Stamens short, borne on the throat. Stigma kidney-shaped and somewhat 
2-lipped. Flowers scattered. 

18. NICOTIANA. Corolla with a regular 5-lobed border. Stamens inserted on its tube, 
included; filaments straight. Stigma capitate. Pod 2-4-valved from the apex. 
Flowers more or less racemed or panicled. 


== Prismatic, falling away afler flowering, leaving the 2-4-celled pod naked. 


14. DATURA. Corolla funnel-form, strongly plaited in the bud; and with 5 or more pointed 
teeth. (Lessons, Figs. 246, 282.) Filaments slender, Stigma somewhat 2-lobed or 
2-lipped. Pod globular, in the common species prickly and 4-celled, but the 2 pla- 
cente-bearing or false partitions often incomplete. Seeds large and flat, somewhat 
kidney-shaped. Flowers terminal or in the forks. 


+ + Stamens 4 only, included within the narrow throat of the salver-shaped corolla. 


15. BROWALLIA, Herbs, mostly a little pibescent and clammy. Corolla with some- 
what unequally 5-lobed border, the lobes with a broad notch. Two of the anthers 
shorter and only 1-celled. Leaves alternate and entire. 


+++ Anther-bearing stamens 4, and a sterile filament ; corolla with wide throat. 


16. SALPIGLOSSIS. Herbs, with eut-toothed or pinnatifid alternate leaves, Corolla 
funnel-form, with very open throat, a little oblique or irregular, the lobes all with 
a deep notch at the end. Pod oblong. 


+++ + Stamens with 2 good anthers, the 2 or 8 others small and abortive, 


iv. SCHIZANTHUS. Calyx 5-parted, the divisions narrow. Corolla imbricated and not 
plaited in the bud; the smaller tip 3-parted; the larger 5-cleft, and the lobes again 
2-cleft or deeply notched, the tube shorter than the divisions, which appear as if cut 
up, the middle lobe of the smaller lip, towards which the stamens and style are in- 


clined, more or less hooded or sac-like. Stigma minute, Leaves alternate, pinnate, 
or pinnately cut. 
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1, LYCOPERSICUM, TOMATO, LOVE APPLE. (Greek: wolf 


peach.) 


L. esculéntum, Mill. Tomato, Cult. from trop. Amer.; includes mani- 
fold varieties and forms; hairy, rank-scented ; leaves interruptedly pin- 
nate, larger leaflets cut or pinnatifid, ovate or ovate-oblong and pointed ; 
flower clusters short and forked ; flowers yellowish, by cultivation having 
their parts often increased in number, the esculent red or yellow berry 
becoming several-celled. The little improved types, like the Cherry 
Tomato (var, cpRaAsirérmE) have 2-celled fruits, a weaker habit and 
smaller leaves than the larger-fruited sorts. @ 

L. pimpinellifolium, Dunal. Currant 'T. Weaker and nearly smooth, 
the leaflets small and thin and nearly or quite obtuse ; fruit the size of 
large currants, in long 2-sided racemes. Sparingly cult., mostly as a 
curiosity. Peru. @ 


2. SOLANUM, NIGHTSHADE, ete. (Derivation uncertain.) Flowers 
mostly in corymb- or raceme-like clusters, in summer. 


* Plants not at all prickly ; anthers blunt. 
+ Climbing or twining perennials. 


S. Dulcamara, Linn. Birrersweer. Nat. from Eu., in moist. cult, 
and waste grounds; smoothish, with tall stems woody at base and dis- 
posed to climb, ovate and heart-shaped leaves, some of the upper ones 
halberd-3-lobed, or with one or two pairs of smaller leaflets or lobes at 
base ; corolla violet-purple with a pair of greenish spots on the base of 
each lobe, and oval red berries. 2/ (Lessons, Fig. 252.) 

S. jasminaides, Paxt. Woody-stemmed house plant from Brazil, tall- 
climbing by its petioles, very smooth, with oblong ovate or slightly 
heart-shaped, entire leaves, or some of them divided into 8 leaflets, and 
clusters of white or bluish flowers. 2 (Lessons, Fig. 172.) 


+ + Hrect shrubs, of house cultwre. 


S. Pseddo-Caépsicum, Linn. JerusAtem Currry. Shrubby house 
plant from Madeira, cult. for the ornamenta! bright red berries, resem- 
bling cherries ; smooth, with lance-oblong entire leaves and small white 
flowers in solitary peduncles or small lateral clusters. 

S. Capsicdstrum, Link. Fruit scarlet, the size of a filbert; flowers 
white, in short racemes nearly opposite the leaves, the latter twin, one 
much smaller than the other, entire or repand, oblong-lanceolate or lance- 
obovate. There is a form with variegated leaves. Brazil. 


‘ 


aw + + Hrect herbs, annuals or cult. as annuals. 


S. nigrum, Linn. Brack or Common Nicutsnaps. Low weed of 
shady grounds; much branched, nearly smooth, with ovate wavy-toothed 
or sinuate leaves, very small white flowers, and globular black berries, 
said. to be poisonous. @) 

S. tuberdsum, Linn. Poraro. Cult. from Chile for the esculent 
tubers, and native as far N, as S. Col.; leaves pinnate, of several ovate 
leaflets and some minute ones intermixed ; flowers blue or white ; berries 
round, green. 2/ (Lessons, Figs. 102, 253.) ‘ 

S. muricatum, Ait. Pxrrino, Meron Survs, etc. Branching and 
bushy ; stems and oblong-lanceolate entire leaves lightly hairy ; flowers 
sky-blue, in terminal fascicles ; fruit egg-shaped, 3/-4! long and pointed, 
at maturity yellow overlaid with streaks of violet-purple, the flesh edible, 
with the flayor of a muskmelon, Subshrub in trop. Amer., where it is 
native, but treated as an herb in cultivation, ‘ 
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* * More or less prickly herbs, with acute elongated-lanceolate anthers. 


+ Very prickly calyx inclosing the dry berry; anthers declined, unequal, 
one of them much longer than the rest ; leaves sinuately once to thrice 
pinnatijid. @ 

S. rostratum, Dunal. Wild on plains W. of Mississippi, and becom- 
ing a weed in some gardens ; has yellow flowers, 1/-13! in diameter. 

+ + Calyx mostly somewhat prickly but not inclosing the fruit ; anthers 

nearly equal. 


S. Carolinénse, Linn. Horse Nerrie. Roughish-downy, 1° high, 


with ovate-oblong, angled or sinuate-lobed leaves, yellowish prickles, and ” 


pale blue or white flowers almost 1! wide. Weed in sandy soil, from 
Conn., S. 2 i ; 
S. aculeatissimum, Jacq. Weed introduced into waste places, N. Car., 


S., 19-2° high, bristly hairy, greener and more prickly than the foregoing, — 


with smaller white flowers. Tropics. @ 

S. Melongéna, Linn. Eacriant, AUBERGINE, GUINEA SQuasu. Cult. 
for the large oblong or ovate violet-colored or white esculent fruit (2/-12! 
long); leaves ovate, rather downy, obscurely sinuate ; corolla violet with 
yellow eye. The common cult. form is var. escurENtuM. The Early 
Dwarf Purple Egg Plant and its allies, distinguished by diffuse habit, 
fewer prickles, small flowers, and early pear-shaped fruits, is var. DH- 
prEssuM. India. @ 

S. integrifolium, Poir. (S. coccfyeum of gardens). CHiInesp ScaARLET 
Eceriant. Tall prickly herb, with sinuate-notched or -lobed leaves 
bearing strong yellow spines on the midrib below; flowers small and 
white, in clusters of 2-6, followed by red or yellow lobed or angled, in- 
edible fruits, 1/-2/ across. Probably African. @ 


3. CAPSICUM, CAYENNE or RED PEPPER. (Name obscure.) 
Tropics. 


C. Gnnuum, Linn. Common C. or Cuite Preprer. Cult. for the large 
oblong or globular and often angled dry berry (red or green), which is 
exceedingly pungent, and used as a condiment; leaves ovate, entire; 
flowers white, with truncate calyx. Many diverse forms. @ 


4. PHYSALIS, GROUND CHERRY, HUSK or STRAWBERRY 
TOMATO. (Greek: bladdery, from the inflated fruiting calyx.) 


* 2! Low stems (6!-20! high) from slender creeping rootstocks; anthers 


yellow; fruiting calyx loosely inflated, 5-angled, much larger than the 
edible berry. 


P. Alkekéngi, Linn. Strawserry Tomato. Cult. from S. Eu., and 
running wild E.; rather downy ; leaves triangular-ovate, pointed ; corolla 
greenish-white, 5-lobed, not spotted; large fruiting calyx ovate, turning 
brilliant red; berry red. 

P. lanceolata, Michx. Pubescent, or somewhat hairy, but not clammy ; 
leaves varying from ovate to lanceolate, entire or sparingly wavy-toothed ; 
corolla yellowish with a darker throat and slightly 5-10-toothed border ; 
fruiting calyx sunken at the base, hirsute; berry red. Pa., W. and 8S. 

P. viscdsa, Linn., but not viscous; white-pubescent; stems ascend- 
ing or spreading; leaves ovate or oval, or sometimes obovate, undulate 
or entire ; corolla greenish-yellow, with a darker eye; calyx globose- 
ovate in fruit; berry yellow or orange. Near the coast, Va., S 

P. Virginiana, Mill. Widely spreading and viscid; leaves ovate or 
oblong, repand or obtusely toothed or rarely entire; corolla about 1! 
broad, 5-10-toothed, sulphur-yellow with a brown eye; fruiting calyx 
strongly 5-angled ; berry yellow. Can., S, 
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* * @ Stems 1°-3° high (or prostrate) from a small root; flowers 
BG light greenish-yellow; anthers commonly tinged with blue or 
violet. 


P. pubéscens, Linn. Common Husk or SrrAWBERRY Tomato, Dwarr 
Care GOOSEBERRY. Clammy-hairy or downy ; stems much spreading, 
usually not rising over 1°; leaves ovate or heart-shaped, angulate-toothed ; 
corolla brown-spotted in the throat ; sharply 5-angled fruiting calyx loosely 
eaae the yellow or greenish, not glutinous, berry. Low ground, and 
cult. 

P. angulata, Linn. Nearly glabrous, not viscid ; leaves sharply cut- 
toothed ; peduncles slender; very small corolla not spotted ; fruiting calyx 
ears loose, at length filled by the greenish-yellow berry. Pa., W. 
and S$. 

P. Philadélphica, Lam. Almost glabrous, erect ; leaves ovate or 
oblong and oblique at base, slightly toothed or angled; corolla dark 
colored in the throat, over 3! wide; fruiting calyx globose, completely 
filled by the large reddish or purple edible berry, and open at the mouth. 
Pa., W. and S. 

P. Peruvidna, Linn. (P. Epuiis). Carn Goosrperry. Strong plant, 
1°-3°, with thick, soft, cordate-ovate, irregularly toothed or notched 
fuzzy leaves; flower open bell-shaped, the limb widely spreading and 
light yellow, the throat blotched and veined with purple spots; anthers 
purple ; fruiting calyx 10-angled, inflated, inclosing a yellow, not gluti- 
nous berry. Peru. 


5. NICANDRA, APPLE OF PERU. (Named after the poet Nican- 
der.) Only one species ; flowers summer. @ 
NW. physaloides, Gertn. Tall smooth weed from Peru, sparingly wild 


in moist waste grounds ; with ovate-angled or sinuate-toothed leaves, and 
solitary peduncles, bearing a rather large, pale blue flower. 


6. ATROPA, BELLADONNA. (Named after one of the Fates.) 2 


A. Belladénna, Linn. Sparingly cult. from Eu.; low and spreading, 
nearly smooth, with ovate, entire, pointed leaves, flowers single or in 
pairs nodding on lateral peduncles, dull-purple corolla, and handsome 
purple berry ; whole plant poisonous, used in medicine. 


7. CESTRUM. (Greek; the derivation obscure.) Shrubs of warm 
climates, chiefly American ; a few cult. in conservatories. 

C. élegans, Schlecht. (HasrotuAmnus ELEGANS). From Mexico; has 
the branches and lower face of the ovate-lanceolate or oblong pointed 
leaves downy-pubescent, terminal corymbs, and rose-purple club-shaped 
corollas less than 1! long. 

C. noctérnum, Linn. Smooth ovate leaves, and axillary clusters of 
yellowish green slender flowers, very sweet-scented at night. S. Amer. 

C. Pargui, L’Her. Chile; has lanceolate smooth leaves very acute at 
both ends, and a terminal panicle of crowded spikes or racemes of tubular 
funnel-form or partly club-shaped dull-yellow flowers, fragrant at night. 


8. LYCIUM. (Named from the country of the original species, Lycia.) 
Trailing, climbing, or low spreading shrubs, usually spiny, with small 
Jeaves often clustered on lateral spurs, and small flowers, in spring and 
summer. 


L. vulgare, Dunal. Matrimony Vive. From the Mediterranean region ; 
planted, and sparingly running wild in some places; slightly thorny, with 
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very long and lithe recurved or almost climbing branches, oblong-spatu- — 


late leaves, slender stalked flowers clustered in the axils, and pale green- 
ish-purple 5-cleft corolla about equaling the 5 stamens ; fruit obtuse, of 
little beauty. : 

L. Chinénse, Mill. Crinese M. Less commonly cult. than the last, 
but more désirable on account of the large (1! long) bright scarlet acute 
fruit which ripens in August and hangs until early winter ; stems weak 
and prostrate, 10° long, spiny; leaves ovate and acute, more or less 
cuneate at the base ; stamens longer than the bright purple corolla. 

L. Carolinianum, Walt, Wild in salt marshes S. Car., S.; low, spiny, 
with fleshy, thickened, almost club-shaped leaves, scattered small flowers, 
and 4-cleft purple corolla shorter than the 4 stamens. 


9, BRUNFELSIA. (Named for the old herbalist, Otto Brunfels.) 
Conservatory shrubs, cult, under the name of Francfscra, with showy 
flowers. 


B. latifélia, Benth. Very smooth, with oval or oblong acute leaves, 
and few fragrant flowers (lavender with a white eye, fading to white) at 
the end of the branches, 14/ across, Brazil. 

B. grandiflora, 1. Don, Peru; leaves elliptic-oblong, acuminate ; 
flowers 2’ across, greenish. 


10. HYOSCYAMUS, HENBANE. (Greek: hog and bean, ie, 
swine poison.) Flowers summer. @ @Q) 


H. niger, Linn. Brack Henpane. Of Eu., cult. in old gardens, and 
a weed in waste places; clammy-downy, strong-scented, narcotic-poi- 
sonous ; with clasping, sinuate-toothed leaves, sessile flowers in one-sided 
leafy-bracted spikes, and dull yellowish corolla netted-veiny with purple. 


11. PETUNIA. (Petun is an aboriginal name of Tobacco.) Cultivated 
as garden annuals, from S. Amer, The common Petunias are mostly 
hybrids of the two following species; herbage clammy-pubescent ; 
flowers large and showy, in summer. 


P. nyctaginiflora, Juss. Corolla white, the long narrow tube 3 or 4 
times the length of the calyx; leaves oval-oblong and narrowed into a 
distinct petiole ; plant stout and flowers strong-scented at evening. Still 
occasionally seen in old gardens. 

P. violacea, Lindl. Stems weaker; violet-purple or rose-red corolla, 
the short, broader, and ventricose tube hardly twice the length of the 
calyx; leaves ovate or oval, sessile or very nearly so. MJarely, if ever, 
seen in gardens in its pure form. 


12. NIEREMBERGIA. (Named for J. #. Nieremberg, a priest and : 


botanical collector in Buenos Ayres, whence the common species 

comes.) 2/ @ 

‘N. gracilis, Hook. Cult. for ornament, under many varieties ; low, 
with slender bushy branches, small, linear or spatulate-linear leaves, and 


scattered flowers produced all summer, white or veined or tinged with 
purple. 


13. NICOTIANA, TOBACCO. (Named for John Nicot, one cf the 
introducers of Tobacco into Europe.) Rank, acrid-narcotic, mostly 


clammy-pubescent plants, chiefly of America; leaves entire or merely 
wayy-margined. 
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z 4 
* Corolla with a broad or inflated tube, mostly red or greenish. 


N. Tabécum, Linn. Common T. The principal species cult. for the 
foliage ; 4°-6° high, with lance-ovate, decurrent leaves 1°-2° long, or the 
upper lanceolate, panicled flowers, and rose-purple, funnel-form corolla 
2! long, with somewhat inflated throat and short lobes. S. Amer. 

N. réstica, Linn. A weed in some places, is alow, homel¢ plant, with 
‘ovate and petioled leaves 2/5’ long, and green funnel-form corolla Gi! 
long) contracted under the short round lobes. Nativity unknown. 

NM. tomentosa, Ruiz. & Pav. (N. COLOssEA.) Very tall (6°-10° high), 
strong herb, often with very large, broad-lanceolate to ovate, entire 
leaves (a yard long by two-thirds as wide), decurrent on the stem, and 
short flowers with exserted stamens. Cult. for its tropical appearance. 
S. Amer. 2/ 


* * Corolla white, with a very long and narrow, nearly cylindrical 
tube. 


+ Corolla lobes acute. 


N. longiflora, Cay. Slender, 2°-3° high, cult. for its handsome white 
flowers, which open toward evening; corolla salver-shaped, the green 
oe 4' and the lance-ovate acute lobes 4! long; leaves lanceolate, undu- 
ate. 

NM. alata, Link & Otto. (N. arrinis of gardens). Strong plant 3°-4°, 
clammy-pubescent; leaves lance-obovate and entire, or the upper ones 
lanceolate, the lower ones narrowed into a petiole-like base, which is 
dilated where it joins the stem; flowers very long (the slender tube 5/~ 
6 ), the limb deeply 5-cleft and unequal, opening at nightfall, and then 
fragrant. Common in gardens. Brazil. 

4 + Corolla lobes obtuse. 

N. noctiflora, Hook. The handsome white flowers opening at evening 
(as the name denotes), is similar to N. longiflora, but with ovate-lanceo- 
late petioled leaves, tube of corolla only 2/-3! long, and its roundish lobes 
notched at the end. @ 

N. suavéolens, Lehm. Nearly or quite smooth and glabrous, 1°-3°; 
leaves lance-obovate and wavy, tapering below; flowers 3/ long, the 
rounded divisions of the corolla overlapping and the limb, therefore, 
appearing as if nearly entire, sweet-scented. Australia. 


14. DATURA, THORN APPLE, STRAMONIUM, etc. (Name 
altered from the Arabic.) Rank-scented, mostly large-flowered, 
narcotic-poisonous weeds, or some ornamental in cultivation. 

* Flower and the usually prickly 4-valved pod erect, the latter resting on 
@ plate or saucer-shaped body which is the persistent base of the calyx, 
the whole upper part of which falls off entire after flowering ; corolla 
with a 5-toothed border. @) 

D. Stramonium, Linn. Common T. or JAMESTOWN Weep, JIMSON 
Weep. Waste grounds; smooth, with green stems and white flowers 
(3’ long); leaves ovate, angled, or sinuate-toothed. Probably Asian. 
(Lessons, Fig. 246.) : 

D. Tétula, Linn. Purrte T. A weed very like the other, but rather 
taller, with purple stem and pale violet-purple flowers. ‘Trop. Amer. 

* * Pod nodding on the short recurved peduncle, rather fleshy, bursting 
regularly, otherwise as in the foregoing section ; flowers large, showy. 
Cult. from warm regions for ornament. @ 


D. Métel, Linn, Clammy-pubescent; leaves ovate, entire, or obscurely 
angled-toothed ; corolla, white, the 10-toothed border 4! wide; capsule 


prickly. Trop. Amer. 
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D. meteloides, DC. Cult. from Mexico (under the name of D.— 


Wricutt); like the other, but pale, almost smooth, the flower sweet- 
scented, and the corolla with more expanded 5-toothed border, 5/-6! wide, 
white or pale violet. Capsule spiny. 

D. fastudsa, Linn. Downy; leaves ovate-acuminate, unequal at the 
base, repand-toothed ; flowers erect, violet outside and white within, 
somewhat oblique; capsule rough. Showy, often double-flowered. 
E. Indies. @ 


*% * * Flower and smooth 2-celled pod hanging, the former very large, 
6!-10! long; calyx splitting down lengthwise after flowering. Tropical 
American tree-like shrubs, cult. in conservatories ; flowers sometimes 
double. 


D. (or BruGMANSIA) arbérea, Linn. Has ovate or lance-oblong, entire 
or angled pubescent leaves, long teeth to the corolla, and unconnected 
anthers. 

D. suavéolens, Humb. & Bonpl. Has mostly entire and smooth leaves, 
short teeth to the corolla and the anthers sticking together. Mexico. 


15. BROWALLIA. (Named for Dr. John Browall, of Sweden, first 
a friend, later a bitter opponent of Linneus. ) 
B. demissa, Linn. (named also B. rLAra when the plant and the man 
it was named for grew exalted). From S. Amer.; cult. in the gardens, 
1°-2° high, bushy-branched, with ovate leaves and handsome bright 


violet-blue flowers (1! or less across, at length as it were racemed) pro- 
~duced allsummer. @ 


16. SALPIGLOSSIS. (Greek for trumpet-tongue, from the curved 
apex of the style with dilated stigma likened to the end of a trumpet.) 


S. sinudta, Ruiz & Pay. Cult. from Chile as an ornamental annual or 
biennial, under various names and varieties, according to the color of the 
large flowers, dark-purple, or straw-colored and mostly striped ; flowers 
all summer. In appearance resembles a Petunia. 


17. SCHIZANTHUS. (Greek for cut flower, the corolla being as if 
cut into slips.) Cult. for ornament, from Chile ; flowers summer. @ 


S. pinndtus, Ruiz. & Pay. Slender, 19-2° high; pubescent with fine 
glandular hairs, with leaves once or twice pinnate or parted into narrow 
divisions, and numerous handsome flowers, barely 1’ in diameter. 


LXXXI. SCROPHULARIACEA, FIGWORT FAMILY. 


Known on the whole by the 2-lipped or at least more or less ; 


irregular monopetalous corolla (the lobes imbricated in the 
bud), 2 or 4 didynamous stamens, single style, entire or 2- 
lobed stigma, and 2-celled ovary and pod containing several 
or many seeds on the placentz in the axis; these with a small 
embryo in copious albumen. But some are few-seeded, a few 
have the corolla almost regular, and one or two have 5 sta- 
mens, either complete or incomplete. A large family, chiefly 
herbs, some shrubby, and one species is a small tree. 
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* Tree, with large and opposite Catalpa-like leaves. 


1. PAULOWNIA. Calyx very downy, deeply 5-cleft. Corolla decurved, with a cylindrical 
or funnel-form tube, and an enlarged oblique border of 5 rounded lobes. Stamens 
4, included. Pod turgid and top-shaped, filled with very numerous winged seeds. 


* « Herbs, or a few becoming low shrubs. 
_ + Anther-bearing stamens 5, and a wheel-shaped or barely concave corolla. 


2. VERBASCUM. Flowers in a long terminal raceme or spike. Calyx 5-parted. Corolla 
with 5 broad and rounded only slightly unequal divisions. All the filaments or 3 of 
them woolly. Style expanding and flat at apex. Pod globular, many-seeded. Leaves 
alternate. ++ Anther-bearing stamens only 2or 4, 

++ Flower with corolla wheel shaped, or at least with wide spreading border mostly 

much longer than the short tube ; flowers single in the axils of the leaves or col- 
lected in a raceme or spike. 


8, CELSIA. Like Verbascum, but with only 4 stamens, those of 2 sorts. 

4, ALONSOA. Calyx 5-parted. Corolla very unequal, turned upside down by the twist- 
ing of the pedicel, so that the much larger lower lobe appears to be the upper and 
the two short upper lobes the lower. Stamens 4. Pod many-seeded. Lower leaves 
opposite or in threes, 

5. VERONICA. Calyx 4-parted, rarely 8-5-parted. Corolla wheel-shaped, or sometimes 
salver-shaped, with 4 or rarely 5 rounded lobes, one or two of them usually rather 
smaller, Stamens 2, with long slender filaments. Pod flat or flattish, 2-many- 
seeded. At least the lower leaves opposite or sometimes whorled. 

++ ++ Flower with corolla salver-shaped, with almost regular 4-5-lobed border ; flowers 
in a terminal spike. Here one species of No. 5 might be sought. 

6. BUCHNERA. Calyx tubular, 5-toothed. Corolla with a slender tube, and the border 
cleft into 5 roundish divisions. Anthers 4 in 2 pairs, 1-celled. Style club-shaped 
at the apex. Pod many-seeded. Leaves mainly opposite, roughish. 

++ 4+ ++ Flower with corolla either obviously 2-lipped, or funnel-form, tubular or bell- 
shaped. ; 
= Corolla 2-parted nearly to the base, the 2 lips sac-shaped or the lower larger one 
slipper-shaped ; stamens only 2 (or very rarely 3), and no rudiments of more. 

7. CALCEOLARIA. Calyx 4-parted. The two sac-shaped or slipper-shaped divisions of 
the corolla entire or nearly so. Pod many-seeded. Leaves chiefly opposite, and 
flowers in cymes or clusters. 


== Corolla almost 2-parted, the middle lobe of the lower lip folded together to form 
a flat pocket which incloses the 4 stamens and the style. 


8. COLLINSIA. Calyx deeply 5-cleft. Corolla turned down, its short tube laterally 
flattened, strongly bulging on the upper side ; upper lip 2-cleft and turned back ; the 
lower one larger and 3-lobed, its middle and laterally flattened pocket-shaped lobe 
covered above by the two lateral ones. <A little rudiment of the fifth stamen present.’ 
Pod globular, with few or several seeds. Flowers on pedicels single or mostly clus- 
tered in the axils of the upper opposite (rarely whorled) leaves, which are gradually 
reduced to bracts, forming an interrupted raceme. 

=== Corolla not 2-parted nor salver-shaped, but with a tube of some length in pro- 
portion to the 2-lipped or more or less irregular (rarely nearly regular) 4-5- 
lobed border. 

| A spur or sac-like projection at the base on the lower side, and a projecting palate to 
the lower lip, which commonly closes the throat or nearly so ; stamens 4, and no 
obvious rudiment. 

9. LINARIA. Calyx 5-parted. Corolla personate, and with a spur at base. (Lessons, 
Fig, 258.) Pod many-seeded, opening by a hole or chink which forms below the 
summit of each cell. 
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10, ANTIRRHINUM. No spur, but a sac or gibbosity at the base of the personate corolla 
(Lessons, Fig. 257) ; otherwise like 9. 


||| Neither spur nor sac at base of the corolla, nor a projecting palate in the throat, 
nor with the upper lip laterally compressed or folded and narrow and arched. 


o Stamens with anthers 4, and no rudiment of the fifth ; peduncles 1-flowered. 
x Plant climbing. 


41. MAURANDIA, including LOPHOSPERMUM. Herbs with alternate or partly oppo- 
site leaves, and solitary long-peduncled flowers in their axils, climbing by their coil- 
ing leafstalks and flowerstalks. Calyx 5-parted, foliaceous. Corolla open-mouthed, 
between bell-shaped and inflated-tubular, with 2 plaits or hairy lines running down 
the tube within, the border obscurely 2-'ipped or oblique, but the 5 spreading round- 
ish lobes nearly similar, the upper ones outermost in the bud. Pod as in 10. 


x x Plant not climbing (erect or trailing). 
+ Flowers (hanging) in a terminal showy raceme or spike. 


12. DIGITALIS. Herbs with erect simple stem and alternate leaves. Calyx 5-parted, 
foliaceous, the upper sepal smallest. Corolla declining, with a long more or less 
inflated tube and a short scarcely spreading border, distinctly or indistinctly lobed, 
the lower lobe or side longest, the lateral ones outermost in the bud. Pod 2-valved, 
many-seeded. 

+ + Flowers axillary, and generally solitary. 
— Upper lobes (or vips) of corolla covering the lower ones in the bud (except sometimes 
in No. 13 and perhaps in No. 17.) 


Calyx prismatic. 


18. MIMULUS. Leaves opposite, with single flowers in the axils of the upper ones. Calyx 
with 5 projecting angles, 5-toothed. Corolla tubular or funnel-form, 2-lipped, the 
upper lip of 2 rounded and recurved lobes, the lower of 3 rounded spreading lobes. 
Stamens included. Stigma of 2 flat lips. Pod 2-valved, many-seeded. 

14, TORENIA. Trailing herbs, with opposite leaves, Calyx with sharp angles, 2-lipped 
at summit, the lips 2-toothed and 8-toothed. Corolla short-furnel-shaped or tubular 
with inflated throat, 4-lobed, the upper lobe (sometimes slightly notched) outermost 
in the bud. Filaments arched and their anthers brought together in pairs under the 
upper lobe, the longer pair almost equaling the upper lobe and bearing a short naked 


branch or appendage at base; the shorter pair simple andincluded. Stigma 2-lipped. 

eR a Hu Calyx not prismatic. 

15. CONOBEA. Low branching herbs with opposite leaves and small whitish flowers. 
Calyx 5-parted, equal. Upper lip of short corolla 3-lobed and the lower 8-parted. 
Stigma 2-lobed. 

16, HERPESTIS. Low rather succulent herbs with opposite leaves. Calyx 5-parted, but 
the upper division broader. Upper lip of the short corolla entire or notched or 2- 
cleft, the lower 8-lobed; or rarely the limb nearly equally 5-lobed. Style dilated or 
2-lobed at the top. 

17. LIMOSELLA. Creeping fleshy plants, with clustered entire leaves. Calyx 5-toothed 


and bell-shaped. Corolla short and small, open-bell-form, nearly regular and 5-cleft. 
Style short and club-shaped. 


—— Lower or lateral lobes of corollu covering the upper ones in the bud. 


18, GERARDIA. Herbs with branching stems, opposite or some alternate leaves, and 
above with single flowers in their axils or those of the bracts. Calyx 5-toothed or 
5-cleft. Corolla inflated bell-shaped or tubular funnel-form, with an oblique or rather 
unequal border, the 5 lobes somewhat equal, the lower and lateral ones outside in 
the bud. Two pairs of stamens of quite unequal length. (Lessons, Fig. 268.) Pod 
globular or ovate, pointed, 2-valved, many-seeded. 

SEYMERIA. Herbs, like 18; but corolla with a short and broad bell-shaped tube, not 


longer ‘than the 5 ovate or oblong nearly equal ‘spreading lobes; and the stamens 
almost equal, their anthers blunt at base. 


19 


wen th 4 7 atv vs, ' “Or Bee te wat ? 
ES. Spreading little herbs. Upper lip of the short corolla erect and 2-— 


included in the tube of the corolla ; lower pair borne in the throat and protruded, 
ae 2-forked, without anthers. Stigma 2-lipped. Pod many-seeded. 5 
_ 21, GRATIOLA. Low herbs. | Upper lip of the corolla either entire or 2-cleft; lower 8- 
cleft. Stamens included; the upper pair with good anthers; the lower pair short, 
with ruaiment of anthers or a mere naked filament, or none at all. Stigma 2-lipped. 
Pod many-seeded. A pair of bracts at the base of the cauyx. 


: A 000 Stamens with anthers 4, the fifth stamen present as a barren filament or a scale ; 

ih : calyx 5-parted or of 5 imbricated sepals ; stigma simple; leaves ch iefly oppo- 
site ; flowers in the axils of the upper leaves, or when these are reduced to bracts 
forming a terminal panicle or raceme ; peduncles few-flowered, or when one- 

F flowered bearing a pair of bractlets, Srom the axils of which flowers may spring 5 
pod many-seeded. . 


x Rudiment of the fifth stamen a little scale at the swmmit of the tube of the corolla. 


22, SCROPHULARIA. Homely and rank.erect herbs. Corolla small, with a globular or 
oval tube, and a short border composed of 4 short erect lobes and one (the lower) 
spreading or reflexed. Fertile stamens short and included. - 


x x Rudiment an evident filament. 


23. CHELONE. Low upright smooth herbs, with flowers sessile in spikes or clusters in 
_the axils of the upper leaves, and accompanied by closely imbricated concave round- 
ish bracts and bractlets. Corolla short-tubular and inflated, concave underneath, 

. with the 2 broad lips only slightly open; the upper arched, keeled in the middle, 
notched at the apex; the lower one woolly bearded in the throat and 3-lobed at the 
end. Filaments and anthers woolly ; sterile filament shorter than the others. Seeds 
winged. 

24, PENTSTEMON. Herbs (or a few shrubby at base), with mostly upright stems branch- 
ing only from the base, and panicled or almost racemed flowers. Corolla tubular, 
bell-shaped, funnel-form, etc., more or less 2-lipped, open-mouthed. Sterile fila- 
ment conspicuous, usually about as long as the anther-bearing ones, (Lessons, Fig. 
264.) Seeds wingless. 

25. RUSSELLIA. father shrubby spreading plants, or with pendulous angular branches ; 
the flowers loosely panicled or racemed. Corolla tubular with 5 short spreading 
lobes, the 2 upper a little more united. Sterile filament small and inconspicuous 
near the base of the corolla. Seeds wingless. 


"Pa 


| | | Neither spur nor sac at base of the corolla, the narrow laterally compressed or 
infolded upper lip of which is helmet-shaped or arched, entire or minutely 
notched, and inclosing the 4 stamens; no sterile filament. Often showy 
but uncultivable plants. 


o Cells of the anther unequal. 


26. CASTILLEIA. Herbs with simple stems, alternate leaves, some of the upper, with 
‘flowers chiefly sessile in their axils, colored like petals, and more fay than the 
corollas. Calyx tubular, flattened laterally, 2-4-cleft. Corolla tubular, with a long 
and narrow conduplicate erect upper lip, and a very short 8-lobed lower lip. Pod 


many-seeded. 0 o Cells of the anther equal. 


27. SCHWALBEA. Upright simple and leafy-stemmed herb, with a loose spike of rather 
showy dull purplish or yellowish flowers and alternate sessile and entire leaves. Calyx 
oblique and tubular, 10-12-ribbed and 5-toothed, the teeth unequal. Upper lip of 
corolla oblong and entire, Pod many-seeded. P 
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_ 28, PEDICULARIS. Herbs with simple stems, chiefly pinnatifid leaves and spikea 

; flowers. Corolla tubular, with a strongly arched or flattened helmet-shaped upper 
lip, and the lower erect at base, 2-crested above and 3-lobed. Seeds several in each 
cell. 

29, MELAMPYRUM. Low herbs with branching stems, opposite leaves, and flowers in 
their axils, or the upper crowded in a bracted spike. Calyx bell-shaped, 4-cleft, the 
lobes taper-pointed. Corolla tubular, enlarging above, with the lower lip nearly 
equaling the narrow upper one and its biconvex palate appressed to it, 3-lobed at the 
summit, Cells of the anther minutely pointed at base. Pod oblique, with only 2 
seeds in each cell. 


1, PAULOWNIA. (Named for Anna Paulowna, a Russian Princess.) 


P. imperidlis, Sieb. & Zuce. Cult. for ornament, from Japan and 
China. Scarcely hardy far N.; the heart-shaped very ample leaves 
resembling those of Catalpa, but much more downy ; flowers in large 
terminal panicles, in spring, the violet corolla 14/-2! long. 


2. VERBASCUM, MULLEIN. (Ancient Latin name.) Natives of 
the Old World, here weeds. 2/ @ 


V. Thépsus, Linn. Common M. Fields; densely woolly, the tall 
simple stem winged from the bases of the oblong leaves, bearing a long, 
dense spike of yellow (rarely white) flowers. 

V. Lychnitis, Linn. Wuirr M. Waste places, rather scarce ; whitened 
with thin, powdery woolliness, the stem not winged, ovate leaves greenish 
above, and spikes of yellow or rarely white flowers panicled. 

V. Blattdria, Linn. Morn M. Roadsides; green and smoothish, 2°-3° 
high, slender, with ovate toothed or sometimes cut leaves, and loose 
raceme of yellow or white and purplish-tinged flowers. 


3. CELSIA. (Named for O. Celsius,-a Swedish Orientalist.) Flowers 
summer. 


C. Crética, Linn. f.~ Cult. for ornament from the Mediterranean region ; 
2°-3° high, rather hairy, or the raceme clammy, with lower leaves pin- 
natifid, upper toothed and clasping at base ; corolla orange-yellow with 
some purple (1/-2! across) ; lower pair of filaments naked, the upper pair 
short and woolly-bearded. @ 


4. ALONSOA. (Named for Alonzo Zanoni, a Spanish botanist.) 
Cult. as annuals, from S. Amer.; flowers all summer. Commonest 
one is 
A. incisifolia, Ruiz & Pay. (also called A. urtTIcHFOLIA). Smoothish, 


branching, 1°-2° high, with lance-ovate or oblong sharply cut-toothed 
leaves, and orange-scarlet corolla less than 1! wide ; several varieties. 


5. VERONICA, SPEEDWELL. (Name of doubtful derivation, per- 
haps referring to St. Veronica.) Flowers summer. 


x Shrubby, tender, very leafy species from New Zealand, with entire and 
glossy smooth and nearly sessile evergreen leaves, all opposite, dense 
many-flowered racemes from the axils, and acutish pods. 


V. specidsa, R. Cunn. Smooth throughout, with obovate or oblong 
blunt or retuse thick leaves, and very dense spike-like racemes of violet- 
purple flowers. 

V. salicifolia, Forst. Leaves lanceolate acute, and longer; clammy- 
pubescent racemes of blue flowers. 
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* * Herbs, growing wild, or those of the first subdivision (+) cultivated 


in gardens. 


+ Spikes or dense spike-like racemes terminating the erect stem or branches 
and often clustered. 2 


V. spicata, Linn. Erect from a spreading base, 1°-2° high, with 
opposite or whorled leaves which are narrow-oblong or oblanceolate and 
serrate, petiolate ; flowers bright blue, the tube shorter than the calyx; 
stamens long-exserted. Eu. 

V. panicu/dta, Linn. (V. ametHystina). Mostly taller; leaves opposite 
or in 3’s, lanceolate and acute, crenate-serrate or jagged, narrow at base 


and petiolate or sub-sessile ; flowers blue in long, loose spikes or racemes. 


Ku. 

V. longifolia, Linn. The form in cult. as var. suBsissriis, from 
Japan, has ovate leaves sessile or nearly so, which are sharply toothed 
and broad at the base; flowers very many in long, erect or spreading 
spikes, clear blue. 

V. Virginica, Linn. Cutverr’s roor, Wild in rich woods from Vt., 
W. and 8.; remarkable for the tube of the small whitish corolla longer 
than the acutish lobes, and much longer than the calyx; simple stems 
2°-6° high, bearing whorls of lanceolate or lance-ovate pointed finely 
serrate leaves ; spikes dense and clustered. 


+ + Racemes in the axils of the opposite leaves ; stems creeping or pro- 
cumbent at base, but above ascending ; corolla, as in all the following, 
strictly wheel-shaped. 2 


++ WATER SPEEDWELLS or BRooOKLIME, in water or wet ground, smooth 
and with pale blue (sometimes darker striped) flowers on slender spread- 
ing pedicels. 
= Pod turgid. 
V. Anagallis, Linn. In water N.; leaves lance-ovate acute, sessile by 
a heart-shaped base, 2/-3! long ; pod slightly notched, many-seeded. 
V. Americana, Schw. In brooks and ditches ; leaves mostly petioled, 
ovate or oblong, serrate ; flowers on more slender pedicels, and pod more 
turgid than in the foregoing. 


= = Pod strongly flattened. 


V. scutellata, Linn. In bogs N.; slender, with linear slightly toothed 
sessile leaves, only 1 or 2 very slender zigzag racemes, few long-pediceled 
pale flowers ; and pod deeply notched at both ends, broader than long, 
few-seeded. 


++ ++ In dry ground, pubescent, with light blue flowers in spike-like 
racemes. 


V. officinalis, Linn. Common Spenpweti. Spreading or creeping, 
low ; leaves wedge-oblong or obovate, serrate, short-petioled; pedicels 
shorter than calyx; pod wedge-obcordate, several-seeded. N. Eng., W. 


and S. 


+ + + Raceme loose, terminating the leafy low stem or branches, or the 
small flowers in the axils of the gradually decreasing leaves. 


++ 2/ Flowers in a terminal raceme. 


V. serpylifolia, Linn. Creeping or spreading on the ground ; with 
simple flowering stems ascending 2/-4/, smooth ; leaves roundish, small 
almost entire ; corolla pale blue or whitish with darker stripes, longer than 
the calyx. Fields and roadsides. ‘ 
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++ ++ @ Flowers axillary and mostly alternate along the stem. 


V. peregrina, Linn. Neckwrxrp or Purstane S. Common weed in 
damp waste or cult. ground ; smooth, erect, branching, with lower leaves 
oval or oblong and toothed, the upper oblong-linear and entire, inconspic- 
uous flowers almost. sessile in their axils, whitish corolla shorter than the 
calyx, and many-seeded pod slightly notched. . 

V. arvénsis, Linn.: Corn 8. Introduced into waste and cult. grounds 
E.; hairy, 3/-8/ high, with lower leaves ovate and crenate, on petioles, the 
upper sessile lanceolate and entire, blue flowers short-peduncled, and pod 
obcordate. Hu. 


6. BUCHNERA, BLUE HEARTS. (LI. G. Buchner, an early German 
botanist.) Flowers summer. 2/ 


B. Americana, Linn. Rough-hairy, turning blackish in drying; with 
slender stem 1°-2}° high, veiny leaves coarsely few-toothed, the lowest 
obovate, middle ones oblong, uppermost lance-linear ; flowers scattered in 
the slender spike, and corolla deep purple. Sandy or gravelly plains, 
from N. Y., W. and S. 


7. CALCEOLARIA. (Latin calceolus, a shoe or slipper.) Tender 
South American herbs or shrubs, with curious and handsome flowers, 
cult. as house and bedding plants. The common cultivated species are 
now much mixed. 


C. integrifolia, Murr. (also called C, RucdOsa and C, sALvimFroxta) is the 
commonest woody-stemmed species, with oblong leaves rugose in the 
manner of garden Sage, and small yellow or orange flowers in crowded 
clusters. 

C. corymbosa, Ruiz & Pay. Herbaceous, hairy or clammy-pubescent, 
with ovate crenate-toothed leaves nearly all at the root, and loose corymbs 
or cymes of yellow flowers, the purple-spotted mouth considerably open. 

C. crenatiflora, Cay. Parent of many of the more showy herbaceous 
garden forms, with more leafy stems and larger flowers, their orifice 
rounder and smaller, the hanging lower lip or sac 1/ or more long, more 
obovate and flat, somewhat 3-lobed as it were towards the end, and vari- 
ously spotted with purple, brown, or crimson. 

C. scabjose@folia, Sims. Delicate annual, with pinnately divided, 
slightly hairy leaves, on petioles dilated and connate at base, and loose, 
small, pale yellow flowers with globular lower lip about 4! wide. 


8. COLLINSIA. (Zaccheus Collins of Philadelphia.) Flowers hand- 
some, mostly 2-colored. @ @ 


* Pedicels longer than the calyx. 


C. vérna, Nutt. Wild from W. N. Y., W. and cult.; slender, 6/-20 
high, with ovate or lance-ovate and toothed leaves, the upper clasping 
heart-shaped, and slender-peduncled flowers in early spring, lower lip 
blue, upper white ; gibbous throat of corolla shorter than the limb : pedi- 
cels longer than the flowers. ; 

C. grandiflora, Dougl. From Pacific coast ; saccate throat of corolla 
as long as the upper lip, which is white or purple ; lower lip deep blue ; 
pedicels about the length of the flower, the latter showy and 3! long. 


* * Pedicels shorter than the calyx. 


C. bicolor, Benth. California; a handsome garden annual, is stout, 
with crowded flowers as if whorled, pedicels shorter than calyx, lower 
lip of corolla violet, the upper pale or white, or in one variety both white. 
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9. LINARIA, TOADFLAX. (From Linum, Flax, from resemblance 
in the leaves of the commoner species.) Flowers summer. 

* Leaves narrow, sessile, and entire; stems erect ; flowers racemed. 

7 ; + Flowers yellow. 

, L. vulgaris, Mill. Common T., Ramsrep, Burrer anp Eccs. A showy 
but troublesome European weed, of fields and roadsides, 19-3° high, with 
alternate crowded linear or lanceolate pale leaves, and a dense raceme of 
flowers 1’ long with paler tips. 2/ (Lessons, Fig. 258.) 

+ + Flowers blue or violet. : 

L. Canadénsis, Dumont. Witp T. Gravelly and sandy ground, with 
scattered, linear leaves on the slender, flowering stems, or oblong and in 
pairs or threes on prostrate shoots, and very small, blue flowers. ®@ @ 

L. triornithéphora, Willd. Cult. from Eu.; glaucous, 2°-3° high, with 
ovate-lanceolate leaves in whorls, and rather large, slender-peduncled, 
long-spurred flowers, violet and purple-striped. 2/ 

* * Leaves broad, often lobed; stems and branches trailing ; flowers 
very small, yelluw and purple mixed, on long axillary pedicels ; natives 
of Bu. : 

L. Eldtine, Mill. Nat. in gravelly or sandy soil; hairy, with ovate and 
halberd-shaped, short-petioled leaves, the lower ones opposite. 

L. Cymbalaria, Mill. Keninworrn Ivy. Cult.°as a delicate little 
trailing ornamental plant; very smooth, pale, with rooting branches, and 
thickish alinost kiduey-shaped 3-5-lobed leaves on long petioles. 2 


10. ANTIRRHINUM, SNAPDRAGON. (Name Greek, compares the 
flower with the snout or muzzle of an animal.) Flowers summer. 
(Lessons, Fig. 257.) 

§ 1. True SnapprRAcon, wilh palate closing the mouth of the corolla, 
and erect or ascending stems, not climbing. Nat. and cult. from Eu. 


A. majus, Linn. Larner §., of the gardens; with stems 19-3° high, 
oblong or lanveolate entire, smooth leaves, and glandular-downy raceme 
of showy flowers, the crimson, purple, white, or variegated corolla over 
1’ long. 2/ 

A. Oréntium, Linn. Smart S. Weed in some old gardens and cult. 
grounds ; low, slender, with linear leaves, and white or purplish axillary 
flowers 3/ long. @ 

§ 2. MAauRranpia-Like 8., with palate not so large, nor fully closing the 
mouth, and stems climbing by the coiling of their slender petioles, and 
sometimes of the peduncles also. 

A. maurandioldes, Gray. Cult. from Texas and Mexico, generally as 
MAURANDIA ANTIRRUINIFLORA ; smooth, with triangular-halberd-shaped 
leaves, or some of them heart-shaped, and showy flowers in their axils, 
the violet or purple corolla 1’ or more long. 2 


11. MAURANDIA. (Named for Prof. Maurandy.) Excluding the 
last preceding species, which has the flower of Snapdragon, and includ- 
ing Lopnosrprrmeum, which has wing-margined seeds. Mexican climbers, 
with triangular and heart-shaped or halberd-shaped and obscurely 
lobed leaves, tender, cult. for ornament; flowers all summer, 

* Corolla naked inside, rather obviously 2-lipped. 
M. Barclayana, Lindl. Stems and leaves smooth; calyx glandular- 
hairy, clammy, its divisions lance-linear ; corolla purple, usually dark, 

2' or more long. 


‘ 
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M. semperflorens, Ortega. Has lanceolate, smooth calyx divisions, and 
smaller rose-puryile or violet corolla. 


* * Corolla very obscurely 2-lipped, and with 2 bearded lines. (Lopno- 
SPERMUM.) 


M. erubéscens, Gray. Somewhat soft-pubescent, with irregularly 
toothed leaves, rose-colored flowers 3/ long, and ovate-oblong, rather 
leaf-like sepals. : 

M. scdndens. Gray. Less common and not so showy, is less pubes- 
cent, and has smaller, less-inflated, deeper purple corolla, and lance- 
oblong sepals. 


12. DIGITALIS, FOXGLOVE. (Latin name, from shape of the 
corolla, likened to the finger of a glove, in the common species.) 


D. purparea, Linn. Corolla ranging from purple to white, and more or 
less strongly spotted, 2! long, the lobes rather obscure; leaves rugose, 
somewhat downy. Strong plants 29-3°, and declined flowers. Cult. from 
Eu.; flowers summer. 2 


13. MIMULUS, MONKEY FLOWER. (From Greek for an ape, or 
buffoon, from the grinning corolla.) Flowers all summer. 


x Wild in wet places, with erect (except in the third) square stem 19-29 
high, oblong or roundish feather-veined serrate leaves. 2 


+ Flowers violet or purple. 


M. ringens, Linn. Leaves clasping; peduncles longer than the 
flower ; calyx teeth taper-pointed. Wet places, common. 

M. alatus, Ait. Leaves tapering into a petiole; peduncle shorter 
than the calyx and short-toothed,- and sharp wing-like angles to stem. 
N. Eng. to Il., and S. 

+ + Flowers yellow. 

M. Jamésii, Torr. & Gray. Diffuse, nearly or quite smooth, some- 
what creeping plant, in springy places in Mich. and Minn., and S. W.; 
stem leaves nearly sessile, and roundish or kidney-form. 


* * Cult. for ornament, chiefly in conservatories, from W. N. Amer. 
+ Plant not glutinous, smooth. 


M. luteus, Linn. Erect; leaves ovate or cordate-clasping, several- 
nerved; flowers showy, yellow, often spotted with rose or brown; of 
many varieties, and common in cultivation. 


+ + Plant glutinous or clammy. 


M. moschatus, Dougl. Musk Prianr. Weak and diffuse, rooting, 
clammy-villous, smelling strongly of musk; leaves ovate or oblong; 
flower small, pale yellow. 2/ 

M. cardindlis, Dougl. Erect, clammy-pubescent; leaves wedge-oblong, 
partly clasping, several-nerved ; flowers large, brick-red. 2/ 

M. glutindsus. Wendl. Shrubby conservatory plant from Cal., gluti- 
nous-pubescent, with oblong or lanceolate leaves, and large yellow, orange, 
or brick-red flower. 


14. TORENIA. (Olef Toren, a Swedish botanist.) 


* Calyx wing-angled. 


T. AsiGtica, Linn. Cult. from India; a handsome hothouse plant, with 
flowers in sub-umbellate clusters, and lance-ovate, serrate leaves, and 
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corolla over 1/ long, pale violet or purple, with the tube and the end of 
ne 3 rounded lower lobes dark violet; longer filaments toothed at the 
ase. : 

_T. Fourniéri, Linden. Flowers racemose or scattered, the tube pale 
violet and yellow on the back, the upper lip lilac and slightly 2-lobed, the 
lower lip bright violet and 8-lobed, the central lobe with a yellow blotch 
at the base ; no tooth at base of the longer filaments; leaves ovate-cor- 
date and serrate. Cochinchina. 


x x Calyx not wing-angled. 


T. flava, Hamilt. (T. Bartyon1). Flowers axillary, in pairs; corolla 
yellow with a purple eye. India. 


15. CONOBEA. (Name obscure.) @ 


C. multifida, Benth. A diffusely spreading, minutely pubescent, low 
herb, growing along shores Ohio, W.; leaves opposite, and pinnately 
parted, the divisions linear-wedge-form; corolla greenish-white, and 
scarcely longer than the calyx. 


16. HERPESTIS. (Greek: a creeping thing, alluding to the procum- 
ee orpspit it 2 * Flower plainly 2-lipped. 

H. nigréscens, Benth. Very leafy, glabrous, erect or nearly so; leaves 
oblong or lance-wedge-form, serrate, the upper ones mostly shorter than 
the pedicels ; corolla whitish or purplish. Wet places, Md., S. 

H. rotundifolia, Pursh. Creeping and nearly smooth; leaves round- 
obovate and partly clasping; peduncles only 2 or 38 times the length of 
the calyx; corolla white or pale blue. Pond margins, Ill. to Minn., 
and 8. 

H. amplexicatlis, Pursh. Creeping at base, hairy ; leaves ovate and 
clasping ; peduncles shorter than the calyx; corolla blue. Pine barrens, 


N.J.,8 * * Corolla almost regular. 


H. Monniéra, HBK. Creeping and glabrous; leaves wedge-obovate 
or spatulate, sessile ; corolla pale plue. Md., S., near the ocean. 


17. LIMOSELLA, MUDWORT. (Latin: mud and seat.) @ 


L. aquatica, Linn., var. tenuifdlia, Hoffm. A creeping little plant, 
with small white or purplish flowers on simple, naked peduncles ; leaves 
thread-like or awl-form. Brackish places, N. J., N.; also far N. W. 


18. GERARD{SA. (The herbalist, John Gerarde.) Handsome, but 
mostly uncultivable plants (often partially parasitic on roots of other 
plants; Lessons, Fig. 89); flowers late summer and autumn. The 
following are the commonest wild species. 

* Corolla yellow and with a long tube, the inside woolly, as are the 


filaments and anthers; the latter almost projecting, slender-pointed at 
base ; calyx 5-cleft; tall herbs, with leaves or some of them pinnatifid 


or toothed. 2 except the jirst. 
a Hairy or pubescent. 


nf ++ Pubescence partly glandular and viscid. 


G. pedicularia, Linn. Slightly pubescent ; TiS high, very leafy ; 
leaves all pinnatifid and the lobes cut-toothed ; pedicels opposite, and 
longer than the hairy serrate calyx lobes ; corolla over 1/ long. N. Eng., 


S.and W. @ @ 
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Var. pectinata, Nutt. Sandy barrens, N. Car., 8.5 more hairy than 
the foregoing, with finer divided leaves, alternate pedicels shorter than 
pinnatifid calyx lobes ; corolla broader and 15! long. 


\ a+ ++ Pubescence not glandular. 


G. grandifldra, Benth. Oak openings from Wis. and Minn., S.; stems 
bushy-branched, 3°-4° high, minutely downy; leaves ovate-lanceolate, 
coarsely cut-toothed, the lower pinnatifid; pedicels shorter than the 
barely toothed calyx lobes ; corolla 2! long. : 

G. flava, Linn. 3°-4° high, minutely soft-downy ; upper leaves lance- 
- olate or oblong and entire, lower sinuate or pinnatifid; pedicels very 

short ; flowers in a leafy raceme ; stems nearly simple; corolla 13/ long. 
Open woods, N. Eng., W. and S. ‘ 


a + Plant glabrous. 


G. quercifdlia, Pursh. Rich woods, N. Eng., S. and W.; 3°-6° high, 
smooth and glaucous; upper leaves often entire, lower once or twice pin- 
natifid ; pedicels as long as calyx; corolla 2/ long. 

G. levigata, Raf. Barrens, from Penn., S. and W.; 1°-2° high, 
smooth, not glaucous ; leaves lanceolate, entire ; corolla 1’ long. 


* * Corolla purple (or sometimes white) naked within ; calyx deeply and 
unequally 5-cleft; anthers pointless, those of the shorter pair nuch 
smaller ; leaves rather broad. @ 


G. auriculata, Michx. Low grounds, from Penn. S. and W. ; rough- 
hairy, with nearly simple stem, lanceolate or oblong leaves entire, or the 
lower with a lobe on each side of the base; flowers sessile in the upper 
axils ; corolla 1/ long. 


* * * Corolla purple or rose-color, somewhat bell-shaped; calyx teeth 
short; anthers all alike, nearly pointless at base ; leaves narrow, linear 
or thread-shaped, entire ; loosely branching. 


a Stems with prominent leaves. 
++ 2{ FPedicels erect, as long as the floral leaves. 


G. linifélia, Nutt. Pine barrens, Del., S.; with erect branches, and 
erect linear leaves about the length of the peduncles, truncate calyx, and 
corolla 1/ long. 


a ++ @) Pedicels litile, if any, longer than the calyx. 


G. purptrea, Linn. Pedicels stout; calyx conspicuously 5-lobed ; 
leaves opposite and spreading ; rather broad linear corolla 4/-1! long, 
Low grounds near sea coast and Great Lakes. Variable. 

G. maritima, Raf. Salt marshes N. and §.; lower than the preceding, 
and with fleshy blunt leaves; calyx obtusely 5-toothed ; corolla 3/8! long. 


a+ ++ ++ @) Pedicels equaling or exceeding the corolla. 


_G. tenuifdlia, Vahl. Pedicels opposite, equaling the linear spreading 
leaves ; calyx-teeth broadly awl-shaped ; corolla 3!-!/ long. Common, 

G. filifdlia, Nutt. With alternate pedicels twice the length of the 
rather fleshy, thread-shaped or slightly club-shaped fascicled leaves ; 
corolla #/ long. Barrens, Ga., S. ; 


+ + Stems with minute scales in place of leaves. 


G. aphylla, Nutt. Pedicels short, alternate along one side of the 
flowering branches, and minute scale-like or awl-shaped appressed leaves, 
minute calyx teeth, and corolla 4’ long. Barrens, N. Car, 8S. @ 
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a ched corotta gies ‘within (except at b 
a sianiens) end) a i 
is, Peay Pursh. About 1° high, branchy, clammy- Bs 
eens leaves with oblong-linear lobes ; corolla s long. Dry soil, N. 

ar F 

S. tenuifdlia, Pursh. Low sandy grounds, N. Cae S.; 2°-4° high, 
with long, slender branches ; leaves pinnately divided into thread. shaped 
- divisions; corolla hardly 4! long. 


* * Stems nearly simple ; corolla densely woolly within. 2 


Ss. “macrophylla, Nutt, Mutreim Foxcrove. Shady river banks 
Ohio, W.; 4°9-5° high, with large leaves, twice or thrice pinnately di- 
ge or cut, the upper lanceolate and toothed ; corolla curved ; style 
short. 

20. ILYSANTHES, FALSE PIMPERNEL. (Citoods} mire and 
flower, alluding to the station.) Flowers all summer. 


I. riparia, Raf. Common in wet places; a smooth diffuse little plant, 


~ 4!/_8! high, with rounded or oblong leaves, and small purple or bluish 


flowers. @ . 


21. GRATIOLA, HEDGE HYSSOP. (Old name, from Latin gratia, 
grace, alluding to supposed medicinal properties.) Rather insignificant 
plants, in low or wet places ; flowering allsummer. @ 2 


* Stems generally diffusely branched, sometimes creeping at the base. 


+ Sterile filaments minute or hardly any; corolla whitish, with yellowish 
tude. 


G. Virginiana, Linn. Rather clammy, with janiedoiate leaves and 
slender peduncles. Common. 

G. spherocdarpa, Ell. Smooth and stouter, with lance-ovate leaves ; 
peduncles scarcely longer than the calyx, and larger spherical pod. N.J. 
to Ill., and S. 


+# + Sterile filaments obvious, usually tipped with a little glandular head 
in place of the anther; leaves short. 


G. viscésa, Schw. Clammy, with Jance-oblong toothed leaves, shorter 
. than the peduncles, and whitish flowers. Ky., . 

G. aurea, Muhl. Sandy wet soil, Vt. to Ohio and S.; nearly smooth, 
with rather narrow entire eaves as long as the peduncles, and golden 


yellow flowers. * «x Stems mostly simple and strict. 


G. pildsa, Michx. Very different from any of the foregoing, having 
rigid and erect stems, and ovate or oblong sessile leaves, both hairy, the 
flowers te, the white corolla hardly longer than the calyx. Low 
ground, N. J., 


22. a eaeeaenpeire FIGWORT. (Plants a supposed remedy for 
scrofula.) Homely and insignificant plants. 
S. noddsa, Linn., var. Marilandica, Gray. Damp, shady ground ; 


smooth, with 4-sided stem 3°-4° high, ovate or oblong coar sely ‘toothed 
leaves, and small lurid flowers in loose cymes, all summer. 2 
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23. CHELONE, TURTLEHEAD (to which the name, from the Greek, 
refers), SNAKEHEAD, BALMONY. 2 


C. glabra, Linn. The common species, of wet places; 19-2° high, 
strict, with lanceolate or lance-oblong, appressed-serrate leaves on very 
short petioles, and white or rose-tinged corolla 1’ or more long; bracts 
not ciliate. 

C. obliqua, Linn. Looser, with spreading branches; leaves broad- 
lanceolate or oblong, deeply serrate ; bracts ciliolate ; corolla deep rose- 
color, Va. to Ill., and 8. 


24. PENTSTEMON. (Greek: meaning 5 stamens ; refers to the pres- 
ence of the 5th stamen, which, however, has no anther.) Showy North 
_ American and a few Mexican plants, chiefly Western ; two or three are 
wild E.; several are in cultivation. Flowers late spring and summer. 2/ 


* Plant more or less pubescent or viscid-glandular, at least above (rarely 
glabrous in the last) ; often glabrous below. 


+ Corolla white, or only purplish-tinged. 


P. levigatus, Soland. Inflorescence pubescent, but plant (2°-4°) 
glabrous below; leaves nearly entire, ovate-lanceolate or somewhat 
oblong, glossy, firm, the base clasping; corolla abruptly and broadly 
inflated, the throat wide and open; sterile filament with a thin beard 
above. Rich soil, Penn., W. and 8. 

Var. Digitalis, Gray. Is generally taller (often 5°) with a larger and 
purer white corolla which is more abruptly inflated. Penn., W. 


+ + Corolia purple, blue or yellow (rarely whitish in the first). 
_ ++ Flowers glabrous within. 


P. Cobza, Nutt. Plains from Kan., S.; 19-2° high, stout, with 
ovate often denticulate thick leaves, a slightly clammy; few-fiowered 
panicle or raceme, pale purplish or whitish corolla about 2/ long and 
abruptly much inflated above the narrow base, the border 2-lipped, but 
the oblong lobes similar ; the sterile filament bearded.- Cult. 


++ ++ Flowers bearded within. 


P. ovatus, Dougl. Ore.; an early blue-flowered species, puberulent or 
pubescent, with ovate or lance-ovate serrate leaves, and open panicle of 
small flowers. 

P. pubéscens, Sdland. Somewhat clammy-nubescent, or smoothish 
except the panicle, 19-8° high, variable ; stem ieaves lanceolate; flowers 
nodding, blush commonly tinged with some purplish or violet; the 
plainly 2-lipped corolla (1! long) with gradually enlarging tube concave 
on the lower, convex on the upper side, a sort of palate almost closing the 
mouth ; sterile filament yellow-bearded down one side. Dry soil. Com- 
mon. (Lessons, Fig. 297.) 

P. confértus, Dougl. Sometimes glabrous throughout; 1°-2°, with 
oblong or lance-oblong or even linear, nearly or quite entire leaves; 
inflorescence spike-like, interrupted and naked ; corolla small, cream. 
color or sulphur-color, or in 

Var. cerd/eo-purpureus, Gray, blue-purple and violet. Rocky Moun- 
tains and W. 

* * Plant smooth throughout, often glaucous. 
+ Leaves sharply serrate. 


P. campanuldtus, Willd. Leaves lanceolate, acuminate, the base 
clasping; flowers in a raceme-like, one-sided panicle ; corolla ventricose 
above, reddish-purple or rose-colored ; sterile filament bearded. Common 
in gardens, and varies greatly in cultivation, Mexico, 
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+ +- Leaves entire or very nearly so. 
++ Corolla strongly bilabiate. 


P. barbatus, Nutt. Mexico (wild N. to @ol.), long cult. in the gar- 
dens; slender, wand-like stems, 3°-4° high, lanceolate and entire, pale 
leaves, long and loose raceme or panicle of drooping flowers, narrow 
tubular scarlet corolla over 1’ long, with erect upper lip concave and 
slightly 2-lobed, the lower parted into 3 reflexed or spreading oblong 
lobes, some beard in the throat, and sterile filament naked, 


++ ++ Corolla obscurely 2-lipped. 


P. grandiflorus, Nutt. Pale and glaucous, 1°-3° high, with thick 
ovate leaves (1/-2’ long), closely sessile and entire, the upper ones 
rounded, short-pediceled flowers racemed, lilac-purple, oblong-bell- 
shaped corolla 14/-2! long, and almost equally 5-lobed, the sterile fila- 
ment nearly smooth. Wis., W.andS. (Lessons, Fig. 264.) 

P. glaber, Pursh. Plains from Dak., S. and W.; commonly pale or 
glaucous, with ascending stems 1°-2° long; lanceolate or lance-ovate, 
entire leaves, and a narrow panicle of very handsome flowers ; the tubular- 
inflated corolla about 14! long, bright purple-blue, with the spreading 
lobes of the 2 short lips similar; sterile filaments and also the anthers 
slightly hairy or else naked. 

P. Hartwégi, Benth. (P. GENTIANOIDES). Leaves lanceolate, entire, the 
upper broader at the base and clasping ; peduncles elongated, 3-flowered ; 
corolla 2! long, deep-red or red-purple, the border almost equally 5-cleft ; 
sterile filament naked. Mexico. Long cultivated. 


25. RUSSELLIA. (Named for Dr. Alexander Russell of Scotland.) 2 


R. jancea, Zucc. A showy house and bedding plant; very smooth, 
with leaves small lance-ovate or linear, or else reduced to little scales on 
the copious, long, and rush-like, green, hanging branches and branchlets ; 
corolla 1/ long, narrow, bright carmine red, Mexico. 


26. CASTILLEIA, PAINTED CUP. (Named for Castillejo, a Span-~ 
ish botanist.) There are several showy species on the plains from 
beyond the Mississippi to the Pacific. Flowers all late spring and 
summer. Root-parasites. 

C. coccinea, Spreng. Scarret P. Sandy low grounds; pubescent, 
simple-stemmed, 1°-2° high, with stem leaves cut-lobed, those next the 


flowers 3-cleft, their dilated and cut-toothed lobes brilliant scarlet, while 
the 2-cleft calyx is yellowish, and the narrow corolla pale yellow. @ @ 


27. SCHWALBEA, CHAFF-SEED. (0. @. Schwalbe, a German 
botanist.) 2 
S. Americana, Linn. Minutely pubescent, upright, 19-29, with sim- 
ple leafy stems and a loose spike of rather showy purplish-yellow flowers ; 
leaves alternate and sessile, 3-nerved and entire, ovate or oblong. Sandy 
wet soil, near the coast, Mass., S. 


28. PEDICULARIS, LOUSEWORT (which the name denotes). 2 


P, Canadénsis, Linn. Common P. or Woop Brrony. Low, rather 
hairy, with alternate leaves, the upper pinnatifid, lower pinnate ; a short 
dense spike of greenish and purplish flowers ; oblique calyx without lobes, 
but split down in front, and a dagger-shaped pod ; flowers spring. Dry 
woods and banks, 


MELAMPYRUM; COW 
the color of the seeds.) @ ot 
he i ™M. Americanum, Michx. Our only species, common in open wood 
-_ Jands; 6/-12/ high, with lanceolate leaves, the upper ones abrupt or trun 
cate at base and with a few bristle-tipped teeth, the scattered flowers — 
_ pale-yellowish or almost white, sometimes purplish-tinged, produced all 
summer. f f : 
~ 


XXXII, OROBANCHACEZ, BROOM RAPE FAMILY. 


i Low, root-parasitic perennials, destitute of green herbage, 
; and with yellowish or brownish seales in place of leaves, the 
monopetalous corolla (withering and persistent) more or less 
: 2-lipped or irregular, 4 didynamous stamens, and 1-celled 
~ ovary and pod, with the 2 or 4 parietal. placentz covered with 
innumerable small seeds. Ours occur in woods, and are mostly 
parasitic on the roots of trees. 


x Flowers of two sorts scatiered on slender branches. 


1, EPIPHEGUS. Stems slender and bushy-branching, with small and scattered scales 
and flowers scattered in loose spikes or racemes, with minute bracts. Upper flowers 

. conspicuous, but seldom ripening fruit, with tubular 4-toothed corolla, and long fila- 

ments and style; lower flowers small and short, seldom opening, but fertilized in 
phates » x Flowers all perfect and alike. 

2. CONOPHOLIS. Stems thick, covered with firm overlapping scales, each of the upper 
ones with a flower in its axil, forming a spike. Calyx 4-5-toothed, and split down on 
the lower side, Corolla short, strongly 2-lipped; upper lip arched and notched ; 
lower one spreading and 8-cleft. Stamens protruding, 

8. APHYLLON. Stems are-chiefly slender 1-flowered scapes from a scaly mostly subter- 
rannean base, Calyx 5-cleft. Corolla with a long curved tube, and a spreading 


slightly 2-lipped or irregular 5-lobed border; the lobes all nearly alike. Stamens 
included in the tube. 


Bla i EPIPHEGUS, BEECH DROPS, CANCER ROOT. (Greek: on 


the Beech, the plant chiefly found parasitic on the roots of that tree.) 
One species. 


H. Virginiana, Bart. About 1° high, with purplish flowers +! or more 
‘ long, in late summer and autumn. Rather common in woods, but over- 
looked because of the brown color of the plant. 


2. CONOPHOLIS, SQUAWROOT, CANCER ROOT. (Greek for 
cone scale, the plant having the aspect of a slender fir cone when old.) 


C. Americana, Wallr. Not widely common, in oak woods, forming 


clusters among fallen leaves, 8/-6/ high, as thick as the thumb, yellowish; | 
flowers early summer, : 


~ Open oot or thickets ; slightly cee 
, with 1-3 scapes (3'-5' high) froma subterr anean scaly base, and 


Di 


shaped calyx lobes half the length of the violet- Paeplials corolla. 


a A. fasciculatum, Gray. Occuts only from N. Mich., W.; has scapes 
_ from a scaly base rising out of the ground, and short triangular calyx a 
lobes. Parasitic on herbs, as s Artemisia, ete. " eee. 
J i 1 a . ‘a ar 
LXXXIII. LENTIBULARIACEZ, BLADDERWORT 
FAMILY. 


containing a free central placenta, with irregular bilabiate 
flowers (lower lip larger and 3-lobed), bearing a spur or sac 
underneath, and 2 stamens with confluently 1-celled anthers. 


a Aquatic or marsh herbs, with the ovary and pod 1-celled and 
\ 

4 

) Flowers on 1—few-flowered scapes. 


1. UTRICULARIA. Calyx parted into 2 nearly entire lips. Corolla deeply 2-lipped, the 
lower lip bearing above a prominent palate closing the throat, and below a large spur. 
Anthers 2, converging in the throat of the corolla. Stigma 2-lipped. Leaves finely 

_ cut, mostly into threads or fibers, many bearing little air bladders ; ; some are leafless. 
2. PINGUICULA. Upper lip of calyx 3-cleft, lower 2-cleft. Lips of corolla distinctly 
lobed, the-hairy or spotted palate smaller, so that the throat is open; otherwise as in 
Utricularia, Leaves all in a tuft at base of the 1-flowered scapes, broad and entire, 

soft and tender. 


1. UTRICULARIA, BLADDERWORT. ( Utriculus, a little bladder.) 
Flowers all summer. ‘The following are the commonest species. 


* Plants jloating by means of the hollow petioles of the upper whorled 
leaves. 


U. inflata, Walt. Swimming free, the petioles of the whorl of leaves 
around the base of the 5-10-flowered scape inflated into oblong bladders, 
besides little bladders on the thread-like divisions of the leaves; corolla 
yellow, large. Still water, Me. and S., near the coast. 


x x Plants floating, the dissected leaves usually bearing little bladders on 
their lobes. 


«— Flowers yellow. 
++ Pedicels recurved in fruit. 


U. vulgaris, Linn. Common in still or slow water ; the stems 1°-3° 
long and very bladder-bearing on the thread-like, many-parted, crowded 
leaves; flowers 5-10 in the raceme, large, with spur rather shorter than 
lower lip; the corolla closed. 

U. minor, Linn. Leaves scattered, 2-4 times forked; scapes lower 
and weak, 2-8-flowered ; corolla gaping, the spur very short and blunt or 
almost none. Shallow water, N. States. 


++ ++ Pedicels erect in fruit. 


U. gibba, Linn. Small, with short branches bearing sparse thread- 
like leaves and some bladders, 1-2-flowered scape only 1’~8' high, 
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and with short slender branches at its base, and blunt conical spur shorter 
than lower lip. Shallow water, Mass., W. and S. : 3 
U. bifldra, Lam. Stems 4/-6! long, bearing rootlet-like leaves and 
many bladders, 1-3-flowered peduncles 2/—4’ high, and awl-shaped spur 
as long as lower lip. TIll., W.; also near Cape Cod. 
U. intermédia, Hayne. In shallow water, with stems 3/-6! long, bear- 


ing rather rigid leaves with linear-awl-shaped divisions, and no bladders, - 


these being on separate leafless branches, the slender raceme few-flow- 
ered ; spur nearly equaling the very broad lower lip. Pools, N. Eng., W. 


+ + Flowers violet-purple. 


U. purptrea, Walt. Flowers 2-4 on the peduncle, and a rather short 
spur appressed to the 3-lobed lower lip of corolla. Me., W.and 8. 


x x « Simple and erect naked scape-like stem rooting in wet soil, with 
minute and fugacivus grass-like leaves seldom seen ; commonly no blad- 
ders ; flowers yellow. 


U. subulata, Linn. Mass., S. in wet sand; very slender, 3/—5! high, 
with several very small slender-pediceled flowers. 

U. cornita, Michx. 6/-15’ high, bearing 2-4 large flowers crowded 
together on short pedicels, or S. with 4-12 more scattered and smaller 
flowers. Peat bogs and dryish lake borders throughout. 


2. PINGUICULA, BUTTERWORT. (Name from Latin: pinguis, 
fat. Both names from the fatty or greasy-looking leaves, which in 
ours are more or less clammy pubescent. ) 


* Corolla violet-purple, distinctly 2-lipped. 


P. vulgaris, Linn. Scarce on wet rocks along our northern borders ; 
scape 2! high ; upper lip of corolla short; spur straightish and slender ; 
flowers summer. 


x * Corolla light violet (rarely white), rather obscurely 2-lipped. 


P. pumila, Michx. In moist sand from Car., 8S. and W., has rather 
large flower on scape 2/—6! high, with blunt sac-like spur; flowers spring. 

P. elatior, Michx. Borders of ponds from N. Car., S., has scapes near 
1° high, and large corolla (1! wide) with blunt spur; flowers summer. 


* * * Corolla yellow, more bell-shaped, less distinctly 2-lipped, the 5 lobes 
often cleft. 


__P. lutea, Walt. Wet pine barrens, N. Car., S.; whole plant yellow- 
ish, with nodding flower (1' or more wide) on scape 6/-12! high, in spring. 


LXXXIV. GESNERACEH, GESNERIA FAMILY. 


Tropical plants, with 2-lipped or somewhat irregular corol- 
las, didynamous stamens, a 1-celled ovary with two parietal 
many-seeded placentz,— therefore botanically like the Broom 
Rape Family ; but with green herbage, and not parasitic, and the 
common cultivated species have the tube of the calyx coherent 
at least with the base of the ovary. Many, and some very 
showy, plants of this order are in choice conservatories; the 
commonest are the following. 


Per? 
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Sinningia (or Guoxtnta) speciésa, Nicholson. The Groxrnia of green- 
houses ; an almost stemless herb from Brazil, with ovate and crenately 


- toothed leaves and 1-flowered scape-like peduncles ; the deflexed corolla 2! 


long, ventricose, between bell-shaped and funnel-form, gibbous, with a 
short and spreading somewhat unequal 5-lobed border, violet with a deeper- 
colored throat, in one variety white. Yr 

Neegélia (or Gusnira) zebrina, Regel. Stem tall, leafy; leaves peti- 
oled, cordate, velvety, purple-mottled; a terminal raceme of showy 
flowers nodding on erect pedicels ; corolla tubular-ventricose, with a 
small 5-lobed and somewhat 2-lipped border, glandular, scarlet, with the 
under side and inside yellow and dark-spotted. ‘There are several other 
species. 2/ Brazil. 

Achiménes longiflora, DC. Stem leafy ; flowers in the axils of oblong 
or ovate hairy leaves, which they exceed ; tube of the obliquely salver- 
shaped corolla over an inch long, narrow, the very flat 5-lobed limb 2/ or 
more broad, violet-colored above, — also a white variety. Propagates by 
scaly bulblets from the root. 2/ Central America. 

Streptocarpus Réxii, Lindl. A stemless greenhouse plant from South 
Africa, with ovate-oblong, crenate, and wrinkled, pubescent, prostrate 
leaves, and blue flowers on a 2-bracted 1-2-flowered scape; calyx 5- 
parted ; corolla limb oblique and bilabiate, the upper lip 2-lobed and the 
lower 3-lobed ; 2 perfect stamens ; ovary imperfectly 4-celled and 2-lobed. 

S. polyéntha, Hook. Has many flowers, white with purplish streaks, 
in a sort of loose panicle. Other species and hybrids are in cultivation. 


LXXXV. BIGNONIACEH, BIGNONIA FAMILY. 


Woody plants, or a few herbs, with more or less bilabiate 
flowers, diandrous or didynamous stamens (often with rudi- 
ments of the wanting ones), 2-lipped stigma, free variously 
1-4-celled ovary, and fruit, usually a pod, containing many 
large, mostly flat and winged seeds filled with the large em- 
bryo; no albumen. Almost all woody plants, with opposite 
leaves, and 1-2-celled pods. (Lessons, Figs. 415, 416.) 


« Climbers (except one Tecoma), with compound leaves and 4 fertile stamens in two 
pairs. 
+ Barely woody or herbaceous ; ovary and pod 1-celled with 2 parietal placente. 


1. ECCREMOCARPUS. Calyx 5-cleft, short. Corolla tubular, with 5 short and round 
recurved lobes. Pod short. Seeds winged all round. 

++ Woody-stemmed; ovary and pod 2-celled, but the placente parietal; valves of 

pod falling away from the partition ; seeds with a broad thin wing. 

2. BIGNONIA. Calyx nearly truncate. Corolla tubular bell-shaped, 5-lobed. Pod flattened 
parallel with the valves and partition. Climbing by leaf-tendrils. 

8. TECOMA. Calyx 5-toothed. Corolla funnel-shaped, tubular, or bell-shaped, 5-lobed. 
Pod flattish or flattened contrary to the partition, the edges of which separate from 
the middle of the valves, Leaves in ours odd-pinnate. The hardy species climb by 
rootlets. 

x * Trees, with simple leaves and 2 or rarely 4 fertile stamens. 

4, CATALPA. Calyx deeply 2-lipped. Corolla inflated bell-shaped, the 5-lobed border 
more or less 2-lipped and wavy. Pod very long and slender, hanging, the partition 
contrary to the valves. Narrow wings of the seed lacerate-fringed. (For corolla and 
stamens, see Lessons, Fig. 265.) 


B. venusta, Ker. A greenhouse species from Brazil, producing an 
‘abundance of crimson-orange, funnel-form flowers, with a spreading © 
border and hairy inside ; leaves ternate (at least the lower ones), the leaf- 
lets ovate-oblong and acuminate. 


3. THCOMA, TRUMPET FLOWER. (Mexican name abridged.) 


Formerly included under Bienonia, which name the species still bear _ 


ig Snlitvation, % Plant climbing. ego 


: ‘s 
+ Corolla tube long or prominent, the flower funnel-form or salver-form. 


T. radicans, Juss. TRuMPET Crnmper or TrumpET Vine. Wild from | 


Penn. and Ill. §., and commonly planted; climbing freely by rootlets ; 
leaves of 5-11 ovate or lance-oyate, taper-pointed, and toothed leaflets ; 
flowers corymbed ; orange-yellow and scarlet corolla funnel-shaped, large. 

T. Capénsis, Lindl. Has smaller and rounder leaflets, naked-peduneled 
cluster of flowers, long-tubular and curving orange-colored corolla 2’ long, 
and stamens protruded ; conservatories. From Cape of Good Hope. ; 

T. jasminoides, A. Cunn. A fine greenhouse species, from Australia, 
twining, very smooth, with lance-ovate, entire, bright green leaflets, and 
white corolla, pink-purple in the throat. 


+ + Corolla bell-shaped, with the tube little longer than the calyx. 


T. grandiflora, Delaun. Cult. from Japan and China, not quite hardy 
N., climbing little, with narrow leaflets, and 5-cleft calyx nearly equal- 
ing the tube of the corolla, which is bell-shaped, 3’ long and broad, much 
wider than in the foregoing. 


* * Plant an erect shrub. 


T. stdns, Juss. Native to Texas and W., but cult. S.; leaflets 5-11, 
lanceolate, incisely. serrate ; flowers yellow and with a wide-open tube, : 
racemose or paniculate. 


4. CATALPA or INDIAN BEAN. (Aboriginal name; the popular 
name alludes to the shape of the pods.) 


C. bignonioides, Walt. (C. syrincmroria). Common Caratpa. Tree 
wild Ga., §., and widely planted, especially in Middle States and S.; with 
large, heart-shaped, pointed leaves, downy beneath, open panicles (in 
summer) of white, much spotted flowers (14! long), with oblique limb 
and lower lobe entire, and thin pods 1° long; bark thin. 

C. specidsa, Warder. ‘Taller, more’erect tree and hardier N., where it 
is much planted ; corolla about 2’ long and nearly white (inconspicuously 
spotted), the lower lobe emarginate; capsule thicker; bark thick and 
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_ eough ; blooms a week or more in advance of the other. §.Ind., 8. This 


and the above are sometimes called Cicar Tree, from the alleged use of: 
the ripe pods as cigars. 

C. Kempferi, Sieb. & Zucc. Has smooth leaves, many of them 3-lobed 
or angled, and flowers one half smaller; small tree with very slender 
pods. Japan. 


LXXXVI. PEDALIACEH, SESAMUM FAMILY. 


Herbs, with simple leaves, opposite or some of the upper 
ones alternate, and fruit 2—4-celled (but the stigma of only 
2 lips or lobes), by intrusion of the placenta (truly 2-celled in 
the ovary), and fruit containing flat but thick-coated wing- 
less seeds. 

1. SESAMUM. Calyx 5-parted, short. Corolla tubular bell-shaped, 5-lobed ; the 2 lobes 
of the upper lip shorter than the others. Stamens 4. Fruit an oblong obtusely 
4-sided pod, 2-valved. Flowers solitary in the axils of the leaves, almost sessile. 

2, MARTYNIA. Calyx 5-toothed, often cleft down one side. Flowers large, in a terminal 
corymb or raceme. 


1. SESAMUM, SESAME. (The Greek name, from the Arabic.) @ 


Ss. indicum, Linn. From India and Egypt, somewhat cult. or running 
wild in waste places far S.; rather pubescent, with oblong or lanceolate 
leaves, the lower often 3-lobed or parted, pale rose or white corolla, 1! 
long, and sweet oily seeds, used in the East for food, oil, etc. 

2. MARTYNIA, UNICORN PLANT. (Prof. John Martyn, an 
English botanist.) Clammy-pubescent and heavy-scented rank herbs, 
with long-petioled, rounded and obliquely heart-shaped, wavy-mar- 
gined leaves, and large flowers, in summer. () 


M. proboscidea, Glox. Common U, Wild S. W., and cult. in gar- 
dens for the curious fruits which are used for pickles ; coarse, with nearly 
entire leaves, large corolla whitish with some purple and yellow spots, 
and long-beaked fruit. 

M. fragrans, Lindl, Cult. from Mexico, but wild in Texas; less coarse 
and clammy, with somewhat 3-lobed or sinuate-toothed leaves, and showy 
violet-purple vanilla-scented flowers. 


LXXXVII. ACANTHACEH, ACANTHUS FAMILY. 


Plants with opposite simple leaves, 2-lipped or otherwise 
irregular or even regular monopetalous corolla, 4 didynamous 
or else only 2 stamens, inserted on the corolla tube, 2-eclled 
ovary and pod, and few seeds,—distinguished from the 
related orders by the seeds without albumen and borne on 
hook-like projections of the placenta or on a sort of cup. 
Chiefly a tropical family ; many in choice conservatories, here 
omitted. 

GRAY’S F. F. & G. BOT. — 22 
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« Twining tropical herbs (or cult. as herbs), with nearly regular 5-lobed corolla, and 
globular seeds supported by a cartilaginous ring or shallow cup. 


1. THUNBERGIA. Flowers inclosed when in bud by a, pair of large leaf-like bractlets 
borne below the short cup-shaped calyx. Corolla with a mostly somewhat curved 
tube and an abruptly wide-spreading border of 5 rounded equal lobes, convolute in 
the bud. Stamens 4, included. Pod globular, tipped with a long and conspicuous 
flattened beak, 2-4-seeded. Peduncles axillary, 1-flowered. 


x x Erect or spreading ; all the following are herbs, with flat seeds borne on hook-like 
processes (retinacula); calyx 4-5-parted, mostly 2-bracted. 


+ Stamens 4. 


2. ACANTHUS. Corolla of one 38-lobed lip, the upper lip wanting. Stamens with 1- 
celled ciliate anthers. Leaves pinnatifid. Flowers in a spike. 

8. RUELLIA. Corolla funnel-form, with an almost equally 5-lobed spreading border, con- 
volute in the bud. Stamens included; cells of the anthers parallel. Pod narrow, 
contracted into a stalk-like base, above 8-12-seeded. 


+ + Stamens 2. 


4, DIANTHERA. Oorolla 2-lipped, the upper lip erect and notched ; the lower 3-lobed, 
wrinkled or veiny towards the base, spreading. Cells of the anther one below the 
other, mostly unequal. Pod flattened above, contracted: into a stalk-like base, 4- 
seeded above the middle. 

5, DICLIPTERA. Corolla 2-lipped, the lower lip 3-lobed, the upper 2-cleft or entire ; but 
the flower as it were reversed so that the 3-lobed lip seems to be the upper one. 
Stamens protruded; cells of the anther equal, but one placed below the other, Pod 
2-4-seeded below the middle. 


1. THUNBERGIA. (Named for the Swedish botanical traveler, 
C. P. Thunberg.) Showy flowers produced all summer. 


T. alata, Bojer. So named from its winged petioles; from Africa ; 
the one commonly cultivated (as an annual) in many varieties as to size 
and color of flower, buff, orange, white, etc., usually with blackish-purple 
eye; herbage soft-downy or hairy ; leaves between heart-shaped and 
arrow-shaped. 2 

T. fragrans, Roxb. Glabrous on mature parts; leaves ovate, cordate 
or hastate at the base, obscurely toothed, or notched towards the base; 


flowers fragrant and pure white, one or two in each axil. Greenhouses. 
India. 2/ 


2. ACANTHUS. (Old Greek and Latin name, from the word for 
spine or prickle.) 2 


A. m6/lis, Linn. One of the classical species, from S. Eu., is occasion- 
ally cult., not hardy N.; the broad, sinuately and deeply pinnatifid leaves 


mostly from the roct, hardly at all prickly; flowers on a short scape, 
dull-colored. 


3. RUELLIA. (Named for the herbalist Ruelle.) Ours are wild herbs, 


chiefly southern, with purple or blue showy flowers, mostly in clusters, 
produced allsummer. 2/ 


R. cilidsa, Pursh. Stems 1°-4° high; clothed with soft white hairs, 
the oval or oblong leaves nearly sessile, pale blue corolla (about 2! long) 
with slender tube much longer than the inflated upper part and than the 
bristle-shaped sepals. Dry soil, Mich. and Minn., S. 

R. strépens, Linn. Richer soil, from Penn. W. and S.; smooth or 
slightly downy, with obovate or oblong leaves (1/4! long) narrowed into 
a petiole, and purple-blue corolla (1!-2/ long) with tube hardly longer 
than the expanded portion or than the linear-lanceolate sepals. 


tial 
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4, DIANTHERA. (Greek for double anther, alluding to the two 
separated cells on each filament.) Flowers all summer. 2/ 


D. humilis, Engelm. & Gray. Muddy banks of streams S. Car. 8:5 
4/-8' high, smooth, with lance-ovate, short-petioled leaves longer than 
the 3-4-flowered peduncles in their axils, and small pale purple flowers. 

D. Americana, Linn. Wet borders of streams’ ; 2° high, smooth, with 
long linear-lanceolate leaves, and long peduncles (4/-6' long) bearing an 
oblong spike of pale purple flowers. 


5. DICLIPTERA. (Greek words for double, wing, from the 2-valved 
pod.) 
D. brachiata, Spreng. Low banks, N. Car., S.; is nearly smooth, 
with 6-angled stem bearing many branches, thin ovate-oblong pointed 


leaves on slender petiole and interrupted spike-like clusters of small 
purple flowers, each with a pair of conspicuous flat bracts. 2/ 


LXXXVIII. VERBENACEA, VERVAIN FAMILY. 


Plants with opposite (or sometimes whorled) leaves, differ- 
ing from the other orders with irregular monopetalous and 
didynamous or tetrandrous flowers by the ovary not 4-lobed 
and with a single ovule in each of its (1-4) cells, the fruit 
either fleshy or when dry at length splitting into as many 
1-celled indehiscent nutlets. Plants seldom aromatic. 


x Ovary 1-celled and 1-ovuled. 

1. PHRYMA. Flowers in slender loose spikes. Oalyx cylindrical, 2-lipped, the upper lip 
of 8 slender-pointed teeth, the lower short and 2-toothed. Corolla tubular, 2-lipped, 
the upper lip notched, lower larger and 3-lobed. Stamens included. Ovary forming 
a simple akene in the calyx. Herbs. 

* * Ovary 2- or more-celled, with few to several ovules. 
+ Flowers in heads, spikes, or racemes, the flowers expanding from below upwards, 

2. LANTANA. Flowers in heads or short spikes. Calyx minute, obscurely 4-toothed. 
Corolla with an unequal 4-cleft spreading border, the upper lobe sometimes notched. 
Stamens included. Ovary 2-celled, becoming berry-like, and containing 2 little stones 
or nutlets. Shrubs or herbs. : 

8. LIPPIA. Flowers in heads, spikes, or racemes. Calyx tubular, 2-5-toothed. “Corolla 
tubular, with 5-lobed 2-lipped border, the lower 8-lobed lip larger. Stamens included. 
Ovary and dry fruit 2-celled, 2-seeded. 

4. VERBENA. Flowers in spikes or heads, Calyx tubular or prismatic, 5-ribbed and 
plaited. Corolla salyer-form, the tube often curved, the border rather unequally 5- 
cleft. Stamens included ; upper pair sometimes wanting the anthers, Ovary 4-celled, 
at maturity splitting into 4 dry akenes or nutlets. Herbs. 


+ + Flowers cymose, expanding from above (or center) downwards. 
++ Flowers nearly regular, in cymes from the axils of the simple leaves ; shrubs. 

5. CALLICARPA. Calyx 4-5-toothed, short. Corolla tubular-bell-shaped, short, 4-5- 
lobed. Stamens 4, protruded, nearly equal. Ovary 4-celled, in fruit berry-like, with 
4 little stones. ++ ++ Flowers irregular. 

6. VITEX. Calyx 5-toothed. Corolla tubular (tube short), with a spreading 2-lipped 
border, the lower lip 8-parted and rather larger than the 2-lobed upper lip. Stamens 
4, protruded, as is the style. Ovary 4-celled, becoming berry-like in the fruit, which 
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contains a single 4-celled stone. Flowers in cymes or clusters in the axils of the 
compound digitate leaves, or of the upper leaves reduced to bracts; shrubs or trees. 

7, CLERODENDRON, Calyx bell-form or tubular, 5-toothed. Corolla tube slender and 
cylindrical, straight or curved ; limb spreading or somewhat reflexed, 5 lobes unequal 
in size or position. Stamens 4, and inserted on the throat of the corolla, long-exserted, 
Ovary imperfectly 4-celled, the cells 1-oyuled. Style elongated and 2-lobed. Shrubs, 
erect or climbing, the leaves entire or rarely dentate. 


1. PHRYMA, LOPSEED. (Name of unknown meaning.) One 
species. 


P. Leptostachya, Linn. Copses, etc.; 2°-3° high, with coarsely- 
toothed, ovate, thin leaves, and branches terminated by the slender 
spikes of very small purplish flowers, in summer, the pedicels reflexed in 
fruit. 2 . 


2. LANTANA. (Origin of name obscure.) ‘Tropical or subtropical, 
mostly shrubby plants, planted out in summer, when they flower freely 
until frost comes; stems often rough-prickly ; herbage and flowers 
odorous, in some pleasant, others not so. The species are much mixed. 


L. Camara, Linn. Flowers deep yellow, turning first toorange, then 
to red; plant scabrous or hirsute, usually prickly ; leaves ovate or ovate- 
oblong; head flat-topped. Ga., §., and cult. 

L. mixta, Linn. Brazil; has flowers opening white, soon changing to 
yellow, orange, and finally to red. 

L. nivea, Vent. Brazil; has the pleasant-scented flowers white and 
unchanging ; or, in var. MuTABILIS, changing to bluish. 

L. involucrata, Linn. West Indies; has small obovate and prominently 
veiny leaves, more or less downy beneath, and heads of lilac-purple 
flowers, involucrate by the outer bracts. 

L. Sellowidna, Link & Otto. Low and spreading, with wedge-oblong or 
ovate, strongly veined leaves, long peduncles, and heads of reddish-purple 
flowers lengthening somewhat with age. Southern Brazil. 


3. LIPPIA. (Named for A. Lippi, an Italian botanist.) Flowers late 
summer. 


L. lanceolata, Michx. Foe Frurr. <A creeping weedy herb, along 
river banks from Penn., S. and W., with wedge-spatulate or oblanceolate 
leaves serrate above the middle, and slender peduncles from the axils 
bearing a head of bluish small flowers. 


L. citriodéra, HBK. (or Axoys1a), the Lemon-scENTED or SwERT 
Verbena of the gardens ; shrub from Chile, with whorls of linear-lance- 


olate fragrant leaves, roughish with glandular dots, and small whitish and 
bluish flowers in slender spikes. 


4. VERBEN A, VERVAIN. (Latin name of some sacred herbs.) 
Flowers all summer. Genus of difficult analysis on account of numer- 
ous hybrids, both wild and in cultivation. 


* Vervains, native to the country, or growing as wild weeds, mostly in 
waste or cultivated ground ; the flowers insignificant, in slender spikes , 
no appendage at tip of the anthers. 


+ Stems erect or strict, mostly tall. 
++@ YY Spikes filiform and loosely flowered, naked. 


_V. officinalis, Linn. Evrornan V. Nat. by roadsides. Stems 1°-3° 
high, branched ; leaves sessile, 3-cleft, and mostly pinnatifid into narrow 
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cut-toothed lobes; small purplish flowers in very slender ; badtcied 
spikes. @ : : 


V. urticeefdlia, Linn. Wuirn V. Stem 4°-6° high; leaves oval or 
oblong-ovate, coarsely serrate, petioled; spikes of small white flowers 
slender and loose, 2 Throughout. 


++ ++ If Spikes thick, or at least densely flowered, with the fruits over- 
lapping. 

V. angustifolia, Michx. Stems 6/-18/ high; leaves narrow-lanceolate, 
sessile, roughish, slightly toothed; spikes few, thickish, crowded with 
purple flowers. Mass. to Minn., and S. 

V. stricta, Vent. Barrens, W. and S.; whitish-hairy, 1°-2° high; 
leaves. obovate or oblong, serrate, sessile; spikes thick and dense ; 
flowers blue, larger than in the others. 

V. hastata, Linn. Bruen V. Stem 4°-6° high; leaves lance-oblong, 
some of the larger with short side lobes at base, cut-serrate, petioled ; 
spikes densely flowered, corymbed or panicled; flowers blue. Common 
along roadsides. : 

+ + Stems spreading on the ground. 

V. bractedsa, Michx. From Mich. and Minn., S.; hairy; leaves 
wedge-shaped or lance-oblong, cut-pinnatifid or 3-cleft, short-petioled ; 
small purple flowers in ‘solitary loose spikes, the lower ones leafy-bracted. 


* x VERBENAS of the garden sort, with creeping or spreading stems, and 
dense spikes of larger or showy flowers; anthers of the longer stamens 
with a gland-like tip. 2 @ 


a Leaves generally sessile. 


V. teucroides, Gill. & Hook. Erect or spreading, with ovate oblong 
and incised leaves, and a lengthened spike of white or pale rosy flowers, 
sweet-scented, especially at nightfall. Brazil and S. 

V. chamedrifolia, Juss. The original Scarier V., with oblong-lance- 
olate, coarsely serrate leaves, nearly all sessile, and most intense red or 
scarlet flowers, in a flat cluster. Brazil. 


+ 1- Leaves petiolate. 
++ Leaf-divisions or lobes wedge-form or broad. 


V. Aublétia, Linn. Wild from Ind., W. and S.; has cut-pinnatifid 
leaves, and a long-peduncled spike of purple flowers, minutely bearded 
in the throat. “ftiis and the several other species variously mixed, make 
up the garden Verbenas. ; 

V. phlogiflora, Cham. (V. Twerp1Ana). More upright; the leaves 
decidedly petioled ; the flowers inclined to form an oblong spike, and 
crimson, varying to rose, but not to scarlet. Brazil. { rey, 

V. inclsa, Hook. Like V. phlogiflora, save in the pinnatifid-in- 
cised leaves, the petioled ones with a heart-shaped base ; flowers in a 
flat cluster, rose-color or purple. Brazil. ; 

V. vendsa, Gill. & Hook. Stems simple and ascending; leaves oblong 
and sub-cuneate, more or less clasping, incised-serrate, wrinkled and 
rough above, revolute ; flowers lilac, in terminal more or less peduncled 
spikes. Brazil. ++ ++ Leaf-divisions linear. 

V. erinoldes, Lam. (V. muttfrrpa). Dwarf and much creeping, rough- 
hairy, with leaves pinnatifid into linear divisions, and originally with 
violet-purple flowers; and 

V. ténera, Speng. (V. putcuétia), with equally finely cut leaves, and 
rather larger, originally rose-violet fiowers, are part parents of the 
smaller races. Both of Brazil. 
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5. CALLICARPA. (From Greek for beautiful fruit.) Flowers early 
summer. 


C. Americana, Linn. Frencu Murserry. Rich soil from Va. and 
Mo., S.; shrub 8°-8° high, with some scurfy down, especially on the 
lower face of the ovate-oblong toothed leaves, and the clusters of bluish 
flowers ; fruits violet-blue and showy. _ 


6. VITEX, CHASTE TREE. (The ancient Latin name.) 


V. Agnus-cdstus, Linn. Cuaaste Tree. Of Mediterranean region ; has 
5-7 lanceolate, entire leaflets, whitened underneath, and bluish flowers in 
sessile clusters, forming an interrupted spike at the end of the branches ; 
hardy only S. 

7. CLERODENDRON (VOLKAMERIA). (Greek: chance, tree.) 


C. trich6tomum, Thunb. (C. serdétinum). Erect shrub of out-door 
cultivation, with nearly opposite, ovate-acuminate, pubescent, long- 
petioled leaves, and a terminal, spreading, compound cyme of white 
flowers, with red loose calyx. Japan. 

C. Thomséne, Balf. Greenhouse climber from tropical Africa, with 
bright crimson, handsome corollas in pure white calices ; leaves ovate and 
acuminate, smooth, 


LXXXIX. LABIATH, MINT FAMILY. 


Chiefly herbs, with aromatic herbage, square stems, opposite 
simple leaves, more or less 2-lipped corolla (whence the name 
of the order), either 4 didynamous or only 2 stamens inserted 
on the corolla tube, 2-lobed stigma, and at once distinguished 
from all the related families by the deeply 4-parted ovary (as 
if 4 ovaries around the base of a common style), ripening into 
as many seed-like nutlets (never prickly) or akenes, each con- 
taining a single seed. Embryo usually filling the seed. As 
in all these families containing bilabiate plants, there are 2 
lobes belonging to the upper and 3 to the lower lip of the 
corolla. Flowers from the axils of the leaves or bracts, usually 
in cymose clusters, or running into terminal racemes or spikes. 
The peculiar stamens of this family are shown in Lessons, 
Figs. 800-305. 


* Stamens 4, parallel and ascending, and projecting from a notch on the upper side 
of the corolla. Nutlets reticulated and pitted, obliquely fixed by the inner side 
near the base. 


+ Lobes of the corolla nearly equal and oblong, turned forward so that there seems to 
be no upper lip, the filaments conspicuously projecting JSrom the upper side. 


1, TRICHOSTEMA. Calyx 5-cleft in 2 lips, oblique. Filaments very long and slender, 
curved, coiled up in the bud. 

2 TEUCRIUM. Calyx 5-toothed. Corolla with a deep cleft between the two upper 
lobes. Cells of the anther confluent, 
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+ + Lobes of the corolla equally spreading ; filaments slightly projecting (or included) 
Srom the notch between the 2 upper lobes. 


8. ISANTHUS. Calyx bell-shaped, equally 5-lobed, enlarging after flowering. Corolla 
only a little longer than the calyx, bell-shaped, with 5 equal spreading lobes. 


x * Stamens 4, reclining on the lower lobe of the corolla, the outer or lower pair 
longer ; anthers 2-celled. Corolla usually turned down or declining, Nutlets 
smooth or smoothish, fixed by their base, as in all the following divisions. 


+ Calyx deflexed in fruit, 5-toothed, the upper tooth or lobe much broadest and some- 
, times wing-margined. 


4, OCIMUM. Corolla short, the upper lip as it were of 4 lobes, the lower of one entire flat 
or flattish declined lobe scarcely longer than the upper. Filaments separate. _ 

5. COLEUS. Corolla similar to the last, but the lower lobe longer and concave or boat- 
shaped, inclosing the stamens and style ; filaments monadelphous, 


+ + Calyz little or not at ali deflexed, and nearly regular. 


6. HYPTIS. Calyx with 5 less unequal or equal teeth. Corolla of 4 short similar upper 
lobes, and a longer abruptly deflexed saccate lower one ; filaments separate. 

7. LAVANDULA, Calyx 18-15-nerved, 5-toothed, the upper tooth mostly larger. Corolla 
with tube longer than the calyx, regularly 2-lipped, ie. upper lip 2-lobed, lower 
8-lobed, the lobes all equally spreading. Stamens included, but declined towards 
the lower lobe of the corolla, 


x x * Stamens 4 (and the lower or outer pair longest) or 2, straight and distant or 
diverging ; anthers plainly 2-celled, not conniving in pairs. Lobes of the corolla 
flat and spreading, or the upper erect but not arched. 


+ Flowers in large, loose terminal racemes or panicles. 


8. COLLINSONIA. Calyx ovate, enlarging and turned down after flowering, 2-lipped, 
the upper lip flat and 3-toothed, the lower 2-cleft. Corolla elongated and irregular ; 
the lower lobe or lip much the larger, pendent, cut-toothed or fringed, the 4 others 
nearly equal and alike; tube with a bearded ring inside at the bottom of the enlarged 
throat; stamens 2 with anthers, or rarely 4, Cells of the anther diverging. 

9. PERILLA. Calyx in flower 5-cleft, in fruit nodding and enlarging, becoming 2-lipped. 
Corolla short and rather bell-shaped, 5-cleft, the lower lobe a little longer. Stamens 
4, nearly equal. Style deeply 2-cleft. 


++ Flowers in clusters or whorls, or sometimes spicate. 


++ Corolla short and rather bell-shaped, hardly if at all 2-lipped, the 4 or rarely 5 lobes 
nearly equal and all spreading. 

10. MENTHA. Calyx equally 5-toothed. Oorolla with a 4-cleft border, the upper lobe a 
little broader and sometimes notched at the end. Stamens 4, nearly equal, similar. 

11. LYCOPUS. Calyx 4-5-toothed. Corolla with 4 about equal lobes. Stamens 2; the 
upper pair, if any, without anthers. 

++ 4+ Corolla evidently 2-lipped, but all the lobes of nearly equal length, the upper lip 
erect and mostly notched, the lower spreading and 3-cleft, the tube not bearded 
within ; stamens with anthers only 2. 

12. CUNILA. Calyx equally 5-toothed, striate, very hairy in the throat, one half shorter 
than the corolla. Stamens 2, long and protruding; no rudiments of the upper pair. 

18. HEDEOMA. Calyx 2-lipped, gibbous on the lower side near the base, hairy in the 
throat. Corolla short. Stamens 2, with anthers scarcely protruded, and 2 sterile 
short filaments tipped with a little head in place of anther, 

++4+4+ Corolla evidently 2-lipped, short, the upper lip erect or somewhat spreading 
and nearly entire or notched, the lower spreading or 3-cleft; stamens with 


anthers 4. =Calyx naked in the throat. 


44. HYSSOPUS. Calyx tubular, 15-nerved, equally 5-toothed. Corolla with the middle 
lobe of the lower lip larger and 2-cleft. Stamens very long and protruding. 
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15, SATUREIA, Calyx bell-shaped, 10-nerved, equally 5-toothed. Corolla with lower lip 
of 3 nearly equal entire lobes. Stamens somewhat ascending. Leaves narrow. 

16. PYCNANTHEMUM. Calyx oblong or short-tubular, about 13-nerved, equally 5- 


toothed or somewhat 2-lipped. Corolla with the lobes of the lower lip ovate and 


entire. Flowers crowded in heads or close cymes. 
= Calyx hairy in the throat. 


17. ORIGANUM. Calyx about 13-nerved. Lower lip of the corolla of 3 similar lobes. 
Flowers crowded into spike-like clusters and furnished with imbricated, often colored 
: bracts. 
18. THYMUS. Calyx ovate, 18-nerved, 2-lipped ; the upper lip 8-toothed and spreading, 
the lower cleft into 2 awl-shaped cilidte lobes, Corolla not strongly 2-lipped, the 
_upper lip resembling the 8 lobes of the lower lip but notched at the apex. Stamens 
mostly protruding. 


% % » x Stamens 4 (the lower or outer pair longer), ascending or curved and with the 
plainly 2-celled anthers approximate or conniving in pairs under the erect and 
flattish but not arched upper lip. Calyx more or less 2-lipped. 


19. CALAMINTHA. Calyx not flattened. Corolla straight, with inflated throat, and 
2-lipped border, the spreading: lower lip 8-parted, its middle lobe entire or slightly 
notched. 

20. MELISSA. Calyx with 8-toothed upper lip flat. Corolla more or less curyed and 
ascending. Filaments arching and bringing the anthers together in pairs. Other- 
wise as in 19. 


*% % x x x Stamens only 2, parallel and ascending under the erect or somewhat scythe- 
shaped entire or barely notched upper lip of the corolla ; anthers 1-celled, either 
strictly so or by confluence of the 2 cells end to end. 


+ Calyx naked in the throat and 2-lipped. 


21, SALVIA. Calyx with the upper lip 3-toothed or entire, the lower 2-cleft. Corolla 
deeply 2-lipped ; the lower lip spreading or hanging, 3-lobed, the middle lobe larger 
and sometimes notched at the end. Filament as it were compound, the proper fila- 
ment short and bearing on its apex an elongated thread-like or linear body (the con- 
nective, in fact) attached by its middle, one end of which ascending under the upper 
lip bears a linear 1-celled anther, the other descending bears the other smaller and 
imperfect cell, or a mere vestige of it, or is naked. Flowers usually large or showy. 

22, ROSMARINUS, Calyx and corolla nearly as in Salvia, but the lateral lobes of the 
lower lip of the corolla erect and somewhat contorted (as in some Salvias also). 
Stamens resembling those of Monarda and protruded, but with a short tooth on the 
filament below the middle. Shrub. 

23, BLEPHILIA. Calyx short-tubular, the upper lip with 8 awned, the lower with 2 
nearly blunt teeth. Corolla with an expanded throat, bluish, Otherwise like 
Monarda, but tlowers smaller. 


++ Calyx mostly hairy in the throat and nearly equally 5-toothed. 


24, MONARDA. Calyx tubular, elongated, many-nerved. Corolla déeply 2-lipped, narrow 
in the throat, the oblong or linear lips about equal in length, the lower 3-lobed at the 
apex, its narrower middle lobe slightly notched. Stamens with long and simple 


filament bearing directly on its apex a linear anther. Flowers rather large, numerous 
in the whorled or terminal heads. 


* % % % * x Stamens 4, diverging or ascending; the upper or inner pair longer. 
Upper lip of the corolla erect or a little arching, the lower spreading. 


+ Stamens exserted. 


25, LOPHANTHUS,. Calyx rather unequally 5-toothed. Upper lip of corolla slightly 2- 
lobed, the lower moderately spreading, its middle lobe somewhat crenate. Stamens 
not parallel, the lower and Shorter ones more or less ascending, the upper and longer 


ones diverging and declining, so as to seem the lower, Tall erect herbs, with small 
‘lowers clustered in panicled spikes, 
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+ + Stamens not exserted, 4 

26. NEPETA. Calyx obliquely 5-toothed. Stamens parallel and ascending, and their 
anthers approaching in pairs under the upper lip of the corolla, their,cells diverging 

from each other, Middle lobe of lower lip of corolla considerably largest. 

27, CEDRONELLA. Flowers nearly like those of Nepeta; but the cells of the anthers 
parallel, ‘ z 4 7 

(35. PHLOMIS, of the next section, might, from the stamens, be sought for here.) 

%# % * x x x x Stamens 4, the lower or outer pair longer, ascending and parallel, 
their anthers in pairs mostly under the concave or arched upper lip of the 
corolla. Plants not sweet scented, some of them bitter aromatic. 

+ Corolla decidedly 2-lipped ; calyx also 2-lipped, irregular, closed in fruit. 

28, BRUNELLA. Calyx tubular bell-shaped, reticulated, flattened on the upper side; the 
upper lip broad, flat, 3-toothed ; the lower 2-cleft. Tube of the corolla dilated on the 
lower side just below the rather narrowed throat; upper lip arched and entire ; 
lower widely spreading, with lateral lobes oblong, the concave middle one rounded 
and crenulate. Filaments 2-toothed at the apex, the lower tooth bearing the anther, 
Flowers in a terminal close head or short spike. 

29. SCUTELLARIA. Calyx short, with the very short lips truncate and entire, and a 
large hump on the upper side, the whole helmet-shaped; the upper lip usually fall- 
ing away when the fruit is ripe. Corolla with rather long ascending tube, the lateral 
lobes of the lower lip small and somewhat connected with the arched upper lip, the 
middle lobe larger and spreading, or the sides reflexed ; anthers of the lower stamens 
1-celled. Bitterish herbs, not aromatic, with flowers single in the axil of each bract 
or leaf. 

+ + Corolla inflated funnelform and rather slightly 2-lipped ; calyx thinnish, open 
bell shaped in sruit, the 5 teeth equal and pointless ; flowers simply spiked, only 
one to each bract or floral leaf. 

80. PHYSOSTEGIA. Upper lip of the corolla broad and a little arched, entire ; lower of 
8 broad and somewhat spreading short lobes. Smooth and scentless herbs, with 
thickish and sessile lanceolate or oblong leaves. 

+++ Corolla decidedly 2-lipped ; calyx 5-toothed, regular, or sometimes obscurely 
2-lipped, not closing in fruit ; the teeth commonly awl-shaped or triangular, 
often rigid or spiny-tipped. 

++ Stamens included in the tube of the corolla; calyx 10-toothed. 

81. MARRUBIUM. Teeth of the calyx awl-shaped or spiny-tipped, recurved after flower- 
ing. Corolla small; upper lip erect. Bitter-aromatic plants; flowers in axillary 
capitate whorls. 

++ ++ Stamens raised out of the tube of the corolla ; calyx 5-toothed. 
= Stamens not deflexed after flowering. 
|| Anthers opening crosswise by 2 unequal valves, the smaller one ciliate, 

82. GALEOPSIS. Calyx tubular bell-shaped, 5-nerved, with spiny-tipped teeth. Corolla 
enlarged in the throat, the ovate and entire upper lip arched, the middle lobe of 
spreading lower lip obcordate. Flowers in axillary whorl-like clusters, 

|| | Anthers opening lengthwise in the ordinary way. 
o Calyx membranaceous and greatly enlarged, and almost shield-like. 

88. MOLUCCELLA. Calyx with the border reticulated, veiny, entire, except 5 mucronate 
points, Corolla much shorter than the calyx; the middle lobe of its lower lip obcor- 
date. Nutlets 3-sided. 

© o Calyx ordinary, with sharp or awil-like teeth. 


. x Upper lip of corolla erect. 


84, BALLOTA. Calyx somewhat funnel-form, with an’ expanding 5-toothed border, the 
tube 10-ribbed. Anthers approximate in pairs under the upper lip. Nutlets round- 


ish on top. 
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x x Upper lip of corolla more or less arched. 


85. PHLOMIS. Calyx tubular, with rigid narrow awl-shaped teeth from the notch of as 
many yery short and broad lobes. Corolla as in Stachys. Upper pair of stamens 
(rather the longer) with an awl-shaped appendage at the base of the filaments. 

36. LEONURUS. Calyx top-shaped, the awl-shaped teeth when old spreading and spiny- 
pointed. Corolla like Stachys, but middle lobe of lower lip obcordate. Stamens 
parallel. Nutlets truncate and sharply 3-angled. Stems erect. Flowers in close 
whorls in the axils of eut-lobed leaves. 

37, LAMIUM. Calyx tubular bell-shaped, with 5 awl-shaped spreading teeth. Corolla 
much enlarged in the throat, the upper lip arching and with a narrow base, lateral 
lobes of lower lip very short, the middle one rounded and spreading or turned down, 
its base much narrowed. (Lessons, Fig. 256.) Stamens ascending under the upper 
lip. Nutlets truncate at the top. 

‘ = = Stamens deflexed or contorted after flowering. 

88, STACHYS. Calyx mostly tubular bell-shaped, the teeth triangular or awl-shaped, 
sometimes rigid or even pungent. Corolla not enlarged in the throat, the upper lip 
entire or nearly-so, the lower 3-lobed with the middle lobe nearly entire. Stamens 
ascending under the upper lip, but the outer pair turned down after discharging 
their pollen. Nutlets obtuse, but not truneate. Flowers crowded in whorls, most 
of these commonly approximate in a terminal raceme or spike. 


1. TRICHOSTEMA, BLUE CURLS. (Greek: hair-like stamens.) 
Ours are branching, loosely-flowered, rather clammy, low herbs, with 
entire leaves, and small flowers as it were panicled, blue, or changing 
to purple, in summer and autumn. @ 

T dichétomum, Linn. Common B. or Bastarp Pennyroyau. Sandy 


fields, Mass., 8.; 6/-12/ high, with mostly lance-oblong, short-petioled leaves. 
T lineare, Nutt. Leaves linear or lance-linear, smoother. Conn., Ss 


2. TEUCRIUM, GERMANDER. (Named for Teucer, King of 
Agony.) Es 
T. Canadénse, Linn. In low grounds; 1°-8° high, downy, with ovate- 


lanceolate serrate leaves, downy beneath, and pale purple or rarely white 
flowers collected in a long spike, in late summer. 


3. ISANTHUS, FALSE PENNYROYAL. (Greek: equal flower, i.e. 
parts of corolla regular.) @ 
I. ceertleus, Michx. Common in sandy or sterile soil from Me., S. 
and W.; bushy-branched, clammy-pubescent, 6’-12! high, with oblong 


8-nerved entire leaves, and scattered, small blue flowers on. axillary 
peduncles. 


4. OCIMUM, SWEET BASIL. (Greek name, referring to the odor, 
the herbage sweet-scented. ) 


0. Basilicum, Linn. Sweer Basiz. Low sweet herb, of kitchen gar- 
dens, from Asia, with ovate, somewhat toothed leaves, ciliate petioles and 
calyx, and bluish-white racemed flowers, in summer. @ 


5. COLEUS. (Greek for sheath, alluding to the monadelphous sta- 
mens.) Cult. for the handsome colored foliage, from Java. 


C. Bldmei, Benth. Leayes either blotched with crimson or bronze-red, 
or almost wholly colored, rhomb-ovate and acuminate-pointed and atenu- 
ated into a petiole below, with deltoid and sharp teeth ; the inconspicuous 
flowers blue or bluish and racemed, 
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C. Verschafféltii, Lem. Leaves ovate and scarcely narrowed below, 
acute but not acuminate, the teeth large and rounded and obtuse. 


6. HYPTIS. (Greek : reversed, from the lower lobe of the corolla.) 
Flowers late summer. 
H. radiata, Willd. Stems 2°-4° high; leaves lance-ovate, toothed ; 


flowers white or purple-dotted, small, crowded in peduncled whitish-in- 
volucrate heads. 2/ Low ground, N. Car., S. 


7. LAVANDULA, LAVENDER. (“atin lavo, lave, for which Lay- 
ender-water is used.) 
L. véra, DC. Cult. from 8. Eu.; a low undershrub, barely hardy N., 


hoary, with lance-linear leaves, and slender spikes of bluish small flowers 
on long terminal peduncles, in summer. 


8. COLLINSONIA, HORSE BALM. (Peter Collinson of London, 
who corresponded with Bartram and Linnezus.) Rather tall and large- 
leaved, strong-scented plants ; flowers summer. 2/ 

C. Canadénsis, Linn. Ricn Wrerp, Sronp Roor. Smooth, 29-89 
high, with ovate serrate leaves 3/6! long and on long petioles, and pale 


yellow, lemon-scented flowers on slender pedicels in panicled racemes. 
Rich woods, N. and S. 


9. PERILLA. (Aboriginal name.) Native of China and Japan. @ 


P. Nankinénsis, Decne. (P. ocymotpes, var. crfspa.) Balsamic- 
scented, much-branched herb, cult. for its foliage, the ovate-petioled 
leaves generally dark purple or violet-tinged beneath, bronze-purple 
above, the margins wavy and deeply cut-toothed, the insignificant. rose- 
colored or whitish flowers in panicled spike-like racemes, in late summer. 


10. MENTHA, MINT. (Ancient Greek and Latin name.) Mostly 
spreading rapidly by running rootstocks; leaves toothed; the small 
flowers purplish-bluish, or almost white, in summer. Beside the fol- 

‘ lowing, other introduced species are occasionally found. 2 


* Flowers in terminal spikes. 


M. viridis, Linn. Sprarmint. Green, nearly smooth, with oblong or 
jance-ovate, wrinkled-veiny, sessile leaves, and spikes narrow, dense, and 
leafless. Roadsides. Eu. 

M. piperita, Linn. Prprermint. Purplish, smooth, with ovate acute 
petioled leaves, and whorled clusters of flowers forming loose interrupted 
spikes. Wet places, and cult. for the oil. Eu. (Lessons, Figs. 97, 98.) 


* « Llowers in distinct axillary globular clusters. 


M. Canadénsis, Linn. Witp Mint. Pleasant-scented, hairy or a 
smooth variety, with ovate or lance-oblong, acute or pointed leaves on 
short petioles, and the whorls in the axils of some of the middle pairs. 
Low grounds. 


LL: LYCOPUS, WATER HOREHOUND. (Greek: wolf’s foot, of 
no application.) Resembling the Wild Mint, but bitter, and not aro- 
matic, often producing slender, sometimes tuber-bearing runners from 
the base, smooth, the very small white flowers close-clustered in the 
axils of the leaves, in summer. Wild in shady moist soil. 2 
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« Leaves serrate only; producing filiform runners Sron. the base. 

L. Virginicus, Linn. Bociz Weep. Stem obtusely 4-angled, a foot 
or two high; leaves oblong or ovate-lanceolate, entire towards the base, 
short-stalked and acute at both ends; calyx-teeth 4, shorter than the 
nutlets. Common. 

L. rubéllus, Moench. Stem obtusely 4-angled ; leaves ovate or lance- 
oblong, attenuate at both ends, sharply serrate in the middle; calyx-teeth 
5, sharp, longer than the nutlets. Penn., W. and S. 

» « Leaves incised or pinnatifid; not stoloniferous. 


L. sinuatus, Ell. Stem (19°-3°) acutely 4-angled; leaves oblong or 
lanceolate and acuminate, some of the uppermost only sinuate. Common. 


12. CUNILA, DITTANY. (An old Latin name of unknown meaning.) 
C. Mariana, Linn. Maryrayp D. Dry hills through the Middle 
States ; nearly smooth, 1° high, corymbosely much branched, with ovate 
or heart-shaped almost sessile serrate leaves (1’ long), and peduncled, 
loose cymes of purplish flowers, in summer. 2/ 4 


13. HEDEOMA. (Formed from a Greek name of a sort of Mint; 
refers to the sweet scent.) Low and fragrant-scented, growing in dry 
and open or sterile grounds, with small flowers in loose axillary clus- 
ters, all summer. 

1 ¢ 
H. pulegioldes, Pers. Ammrican PrennyroyaL. The pungent aro- 
matic scent and taste is like that of the English Pennyroyal or Mentha 

Pulegium of Eu.; 5!-8! high, erect and branching, hairy, with oblong-ovate, 

petioled leaves, few-flowered clusters, and bluish corolla scarcely exceed- 

ing the calyx. ; 

H. hispida, Pursh. On the plains from Minn. and Dak., S.; 2/-8! 
high, hairy, with sessile, linear, entire, crowded leaves, and bristly-ciliate 
calyx, with subulate teeth. @ 


14. HYSSOPUS, HYSSOP. (The ancient Greek name of the plant, 
from the Hebrew.) 2 


H. officinalis, Linn, Cult. in gardens from the Old World, rarely run- 
ning wild; smooth, tufted, simple stems or branches, 2° high; leaves 
lance linear and entire ; small clusters of blue flowers crowded in ‘a ter* 
minal spike, in summer. 


15. SATUREIA, SAVORY. (The ancient Latin name.) Aromatic ; 
flowers summer. 


S. horténsis, Linn. Summer Savory. Low and homely sweet herb of 
the gardens, sparingly run wild W., with oblong-linear leaves tapering at 


base, and pale or purplish small flowers clustered in their axils, or run- 


ning into panicled spikes at the end of the branches. Eu. @ 


16. PYCNANTHEMUM, MOUNTAIN MINT or BASIL. (Greek: 
dense flower clusters.) Several species, all aromatic-scented, 1°-3° 
high, in open, usually gravelly or sandy soil; flowers with pale corolla 
often purple-dotted, in late summer and autumn. 2/ The following 
are most common. 

* Calyx not 2-lipped, the teeth all equal or nearly so. 
+ Bracts and calyx teeth awn-tipped and rigid. 


P. aristatum; Michx. Only from N. J., S., in pine barrens; minutely 
soft-pubescent ; leaves lance-oblong or broadly linear, rigid, almost entire ; 
flowers in heads, with bracts and calyx teeth as long as the corolla, 


MINT FAMILY. 849 


+ + Bracts and calyx teeth not awned. 


P. lanceolatum, Pursh. Smoothish, not hoary, very leafy, bushy 
branched ; leaves small and clustered, narrow-lanceolate or lance-linear, 
rigid, sessile, obtuse at base; flowers small, in numerous globular close 
heads which are crowded in terminal corymbs. Calyx teeth and bracts 
short, triangular; lips of the corolla very short. Mass., W. and S.. 

P. linifdlium, Pursh. Like the last, less common N.; smoother, with 
lance-linear leaves, and narrower sharp-pointed bracts and calyx teeth. 

P. muticum, Pers. Minutely soft-downy but hardly whitened, rather 
low, bushy-branched ; leaves mostly lance-ovate and sessile, with rounded 
or slightly heart-shaped base, minutely sharp-toothed, rather rigid; 
flowers in heads or dense clusters ; calyx teeth and inner bracts rather 
blunt. Me., W. and S. 

Var. pildsum, Gray, Downy, with rather long, soft hairs ; the broadish 
lanceolate leaves acute at both ends and nearly entire ; whorled heads at 
the end of the branches; the calyx teeth and bracts ovate-lanceolate and 
acute. Ohio, W. 


* * Calyx 2-lipped (3 wpper teeth united). 


P. incanum, Michx. Leaves petioled, ovate or oblong, remotely 
toothed, finely soft-downy above and white-hoary beneath, those next 
the open flat cymés whitened both sides; bracts and calyx teeth some- 
what awn-pointed. N. Eng., W. and S. 


17. ORIGANUM, MARJORAM. (Old Greek name, said to mean 
delight of mountains.) Natives of the Old World; sweet herbs ; 
flowers summer. 2/ 

0. vulgare, Linn. Witp Margoram. Old gardens, and wild on some 
roadsides ; 1°-2° high, with small ovate, nearly entire leaves, on short 
petioles, and purplish flowers in corymbed purple-bracted clusters or 
short spikes; calyx equally 5-toothed. 

» 0. Majordna, Linn. Swenr Marsoram. Cult. in kitchen gardens as 
an annual; leaves small and finely soft-downy ; the bracts not colored ; 
flowers whitish or purplish, with calyx hardly toothed but cleft nearly 
down on the lower side. 


18. THYMUS, THYME. (Ancient Greek and Latin name.) Low 
or creeping, slightly woody-stemmed, sweet-aromatic plants of the 
Old World ; flowers small, in summer. Leaves in the common species 
entire, small, from }/ to near 3/ long, ovate, obovate or oblong, with 
tapering base. 2/ 

T. Serpyllum, Linn. Crenrinc Tuyme. Cult. as a sweet herb, rarely 

a little spontaneous ; creeping, forming broad flat perennial turfs ; leaves 

green (a variegated form used for edgings) ; whorls of purplish or flesh- 

colored flowers crowded or somewhat spiked at the ends of the flowering 


branches. t : 
T. vulgaris, Linn. Common Tuyme. Sometimes cult.; more upright 


and bushy than the other, pale and rather hoary ; flowers in shorter 

clusters, 

19. CALAMINTHA, CALAMINT. (Greek for beautiful Mint.) 
Flowers summer. 2/ (Lessons, Fig. 301.) 

* Flowers loose in the axils, or above running into racemes or panicles. 


C. glabélla, Benth. A delicate native but uncommon species, from 
S. Ind., S.; smooth, with weak stems 5/-20/ long, also with creeping run- 
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ners, oblong or almost linear leaves, or ovate on the runners, the loose 
urplish flowers about }/ long. 

‘ C. Népeta, Link. Bastt Tuyme. Nat. from Eu. from Md., W. and 

S.; soft-downy, branching, 1°-2° high, with round-ovate crenate leaves, 

small and loose purple flowers, and calyx hairy in the throat. 


x» * Flowers in terminal heads or head-like whorls, crowded with avwl- 
shaped bracts. 


C. Clinopddium, Benth. Basiz. Waste grounds and along thickets ; 
hairy, with rather simple stems 1°-2° long, ovate, and nearly entire 
petioled leaves, and pale purple small corollas. 


20. MELISSA, BALM, BEE BALM. (Old name from Greek for 
bee.) Old World sweet herbs. Flowers summer. 2 


M. officinalis, Linn. Common B. Gardens, sparingly running wild ; 
rather hairy, loosely-branched, lemon-scented, with ovate or scarcely 
heart-shaped crenate-toothed leaves, and yellowish or soon white flowers 
in small loose axillary clusters. 


21. SALVIA, SAGE. (Latin salvo, save, from its reputed healing 
qualities.) (Lessons, Figs. 302, 303. ) 


* Blue-flowered species (corolla sometimes partly white). 2 
+ Leaves halberd-shaped or triangular-ovate. 


S. patens, Cav. Mexico; 2°-3° high, rather hairy, with crenate-serrate 
pubescent leaves, the uppermost sessile ones sometimes oval, loose-pedi- 
celed flowers, showy deep blue corolla over 2! long, the lips widely gaping. 
Cult. in borders. 


+ + Leaves narrower, not halberd-like at base. 
++ Flowers in distinct whorls near the top of the stem. 


S. lyrata, Linn. Sandy soil from N. J. to Ill. and S.; 19-2° high, 
rather hairy, with leaves mostly at the root, and obovate or lyre-shaped, 
and a smaller pair on the stem; whorls of flowers forming an interrupted 
raceme; corolla hardly 1’ long; upper lip of calyx 3-toothed ; lower cell 
of the anther present but deformed. 

S. officinalis, Lint. Common Sacer. From S. Eu.; low but erect, 
minutely hoary-pubescent, with oblong-lanceolate leaves finely reticu- 


lated-rugose and the margins crenulate, spiked flower-whorls, and short 
corolla. 


++ ++ Flowers in racemose or spiciform inflorescence, the whorls, if any, 
small and-loose. 


= Corolla tube scarcely exserted beyond the calyx. Flowers small. 


S. urticifdlia, Linn. Woodlands from Md., W. and S.; 19-2° high, 
leafy, somewhat clammy-downy ; leaves rhombic-ovate ; racemes slender, 
the blue and white corolla only 4! long; lower cell of the anther wanting. 


= = Corolla tube conspicuously exserted. 


S. aztrea, Lam. Sandy soil S. Car., S. and W.; nearly smooth and 
green, with rather simple stems, 2°-4° high; leaves lance-linear, with 
tapering base, obtuse, entire, or the lower serrate; the showy azure-blue 
flowers (less than 1/ long) numerous in a spike-like raceme. 

Var. grandiflora, Benth. (S. Pfrcnur1). Kansas to Texas; inflores- 
cence denser ; minutely soft-downy ; occasionally cultivated. 


‘MINT FAMILY. 351 


S. praténsis, Linn, Radical leaves large and long-petioled, oblong or 
cblong-ovate and crenate-toothed, the stem leaves few and oblong, and 
shorter-stalked ; corolla an inch long, glabrous inside, the mouth gaping 
and upper lip much arched, the calyx and small bracts colored ; flowers 
about 4 in a whorl in long spikes. Eu. Borders. Varieties with reddish 
and white flowers. ; 

S. farindcea, Benth. Texas; leaves petioled, oblong-lanceolate, the 
spikes, calyxes, etc., white-hoary, contrasting with the light blue corolla. 
Sometimes cult. 


* « Red-flowered species, rarely running to white in garden forms. 
+ ® Flowers small, not showy (but the bracts are). 


S. Sc/drea, Linn. Crary. Gray-hairy, 2°; leaves oblong and obtuse, 
petiolate, wavy ; flowers in a long interrupted spike of whorls, the corolla 
tube not exceeding the calyx ; upper bracts broad and concaye, red and 
veiny, showy. S. Eu. Cult., the leaves used for seasoning. 


+ + 2/ Flowers large and showy. 
++ Plant glabrous. 


S. sp/éndens, Sellow. Brazil; stems branching; leaves ovate, pointed, 
the floral ones and calyx as well as the corolla (2’ or more long and with 
short lower lip) bright scarlet. Much cult. There is a white variety. 


++ ++ Plant pubescent or hairy. 


S. filgens, Cav. Carpinat or Mexican Rep S. From Mexico; tall, 
pubescent, with crenate ovate or oval leaves heart-shaped at base and 
somewhat rugose, green calyx, and long-tubed, downy, deep scarlet 
corolla over 2! long, the style plumose. 

S. coccinea, Linn. Somewhat downy or soft-hairy, with ovate and 
heart-shaped, acute, crenate leaves, deciduous bracts, green or purplish 
calyx, and smooth red corolla 1! long, with lower lip much longer than 
the upper one. Var. pseudo-coccinea is taller, with bristly-hairy stems, 
and petioles. §S. Car., 8. (Lessons, Fig. 303.) 

x * « White-flowered species. 

S. argéntea, Linn. Mediterranean region; cult. for its silvery-white 
foliage, hardy ; the very large round-oyate root-leaves clothed with long 
white wool; flowering stem and its sessile leaves, as well as calyx, etc., 
clammy-hairy ; the white corolla with scythe-shaped upper lip 1/ long and 
a very short tube. 


22. ROSMARINUS, ROSEMARY. (Latin: dew of the sea, referring 
to the habitat.) 2 


R. officinalis, Linn. Leaves evergreen, linear, entire, with revolute 
margins, white-hoary beneath, the upper with pale blue flowers in their 
axils. S. Eu.; not hardy N. 


23. BLEPHILIA. (Greek: eyelash, the bracts strongly ciliate, the 
outer ones ovate.) Flowers summer. 2/ 


B. ciliata, Raf. Leaves almost sessile, ovate or oblong, whitish-downy 
beneath ; outer bracts large, acute; corolla hairy. Dry soil, Mass. to 


' Minn., and S. 


B. hirstta, Raf. Hairy all over; leaves lance-ovate, sometimes heart- 
shaped at base, on distinct petioles; bracts smaller and very slender- 
pointed ; corolla smoothish, purple-spotted. Moister piaces, N. and S. 
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24. MONARDA, HORSEMINT or ‘BALM. (An early Spanish writer 
on the medicinal plants of the New World, Nicolas Monardez.) 
Flowers summer. (Lessons, Fig. 300.) 


» Stamens and style protruding beyond the narrow acute upper lip of the 
corolla; leaves oblong-ovate or lance-ovate, with roundish or slightly 
heart-shaped base, veiny, pleasant-scented. Y 


M. didyma, Linn. Oswreco Twa, Bex Barn, Fracrant Bam. 
Leaves petioled, the floral ones tinged with red ; calyx naked in the 
throat ; corolla bright red, the large heads handsome. N. Eng., W. and 
S., and cult. f 

M. fistuldsa, Linn. Witp Bercamor. Soft-downy or smoothish ; 
leaves petioled, the floral ones often whitish; calyx very hairy in the 
throat ; corolla rose-color, purple, or white. Dry soil, Vt., W. and S. 
Variable. 

M. Bradburiadna, Beck. Differs from the preceding in the sessile 
leaves soft-hairy beneath, calyx contracted above, and shorter corolla. 
Ind., S. and W. 


* * Stamens not longer than the purple-spotted notched upper lip of the 
short corolla, the tube of which is nearly inclosed in the calya. 


M. punctata, Linn. Horseminr. Sterile ground, from N. J. to 
Minn., and §.; strong-scented and pungent, slightly hoary ; leaves lance- 
olate, the floral ones and bracts tinged yellow and purple; calyx teeth 
short and awnless; corolla yellowish. 2 

M. citrioddra, Cery. Calyx strongly bearded in the throat and with 
awn-like teeth, the floral leaves and bracts conspicuously awn-tipped. 
Neb., S.and W. @ 


25. LOPHANTHUS, GIANT HYSSOP. (Greek : crest and flower.) 
Wild in rich soil, chiefly N. and W., with ovate and toothed leaves ; 
flowers summer. 2/ 


* Leaves white beneath. 


L. anisatus, Benth. Slender, with anise-scented leaves, glaucous white- 
downy beneath, and calyx much shorter than the lavender-blue corolla. 
Wis., W. and S. : 

* * Leaves not white beneath. 


L. nepetoides, Benth. Smooth, coarse, not sweet-scented; stem 
4°-6° hieh and sharply 4-angled; calyx teeth ovate, bluntish, almost 
equaling the dull yellowish corolla. Vt., W. and 8. 

L. scrophularizfolius, Benth. Resembles the preceding, but the 


obtusely angled stem and sharper-toothed leaves rather pubescent, the - 


lanceolate acute calyx teeth shorter than the purplish corolla. 


26. NEPETA, CATMINT. (Latin, from the Etrurian city Nepete.) 2 


N. Cataria, Linn, Carnie. Weed nat. from Eu. around dwellings 
and gardens, with strong fragrance; soft-downy ; leaves oblong, heart- 
shaped, deeply crenate ; whitish flowers crowded in terminal clusters .or 
spikes, in late summer. 

N. Glechoma, Benth. Grounp Ivy, Girz. Weed nat. from Eu. in 
waste or cult. shaded grounds; creeping and spreading, with smoothish 
rounded, kidney-shaped, crenate leaves on slender petioles, and light blue 
flowers in their axils, each pair of anther cells approaching and forming 
a little cross; flowers all spring and summer, 
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27. CEDRONELLA. (From Cedrus, the cedar tree, referring to the 
fragrance of one species.) 2 


Cc. cordata, Benth. Shady grounds from W. Penn. S., but rare ; low, 
hairy, with long leafy runners, heart-shaped leaves, and scattered flowers, 
the purplish corolla 14! long, its throat inflated. 

C. cana, Hook. Mexico, and cult.; pale or ashy ; leaves ovate-lanceo- 
late, somewhat toothed ; corolla an inch or less long, pink, the flowers in 
close clusters ; 1°-3°. ; 


28. BRUNELLA, SELF-HEAL or HEALALL. (Latinized from the 
old German name.) Flowers all summer. 2/ 


B. vulgaris, Linn. Low, spreading, with ovate or oblong petioled 
leaves, anu 3 flowers under each of the broad and round purplish bracts 
of the head; corolla bluish-purple or rarely white. Woods and moist 
grounds ; common in thin lawns. 


29. SCUTELLARIA, SKULLCAP. (Latin scutella,a dish.) Flowers 
in summer, in our species blue or violet. 2 


* Flowers small in axillary or some terminal one-sided racemes. 


S. lateriflora, Linn. Map-poc Skuiucar from the shape of the 
fruiting calyx; smooth, branching, 1°-2° high, with lance-ovate or oblong 
acute coarsely serrate leaves on slender petioles; racemes rather leafy- 
bracted ; flowers }/ long. Shady wet places; common. 


* * Flowers large, in racemes or spikes terminating the stem and branches. 


4 Stem leaves all cordate ; lateral lobes of the corolla about equaling the 
upper lip. 


S. versicolor, Nutt. Stem stout, 19-3° high, soft-pubescent, as are 
the heart-shaped, very veiny and rugose, crenate and bluntish long-peti- 
oled leaves; spike-like racemes clammy-pubescent; coroila almost 1! 
long, the lower lip purple-spotted. Banks, Penn. to Minn., and S. 

S. saxatilis, Riddell. Glabrous or only slightly hairy ; stem 6/-18’, 
weak, often producing runners ; leaves ovate or oblong, obtuse, crenate. 
Moist banks, Del., W. and 8. 


+ + Stem leaves not cordate (save occasionally the lowermost) ; lateral 
lobes of corolla shorter than upper lip. 


++ Green, nearly glabrous. 


S. serrata, Andr. .1°-3°, the raceme single and loosely flowered ; 
leaves ovate to ovate-oblong, tapering at both ends, serrate; corolla 1! 
long and narrow, its lips of equal length. Woods, Penn., W. and S. 


++ ++ Grayish, pubescent to tomentose. 


S. canéscens, Nutt. Ontario, S.; stems branching, 2°-4° high ; leaves 
petioled, ovate or lance-ovate, or some of them heart-shaped at base, the 
lower surface, as also the racemes and flowers, whitish, with very fine soft 
down, otherwise smoothish ; corolla 1! long. 

S. pilosa, Michx. Pubescent with spreading hairs ; Stem nearly 
simple, 19-3° high, bearing rather distant pairs of roundish or oblong- 
ovate veiny leaves, the lower sometimes heart-shaped, upper on short- 
margined petioles; racemes short, the bracts spatulate ; corolla 3! long. 
N. Y., W. and S.; variable. 

S. integrifolia, Linn. Minutely hoary, 1°-2° high ; leaves lance-oblong 
or linear, obtuse, nearly entire, very short-petioled ; raceme short; corolla 
1’ long, much enlarged upwards. Dry places, N. Eng., 8. 
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« * % Flowers short-peduncled in the axils of some of the sessile leaves. 


S. nervosa, Pursh. Moist grounds from N. Y., S. and W.; smooth, 
1°-2° high, slender; leaves roundish or ovate, sparingly toothed, 1’ long, 
those subtending the flowers ovate-lanceolate and entire, the nerve-like 
main veins prominent beneath ; flowers 7! long. f i 

S. parvula, Michx. Low and spreading, 3/-6! high ; with round-ovate 
or lance-ovate and slightly heart-shaped leaves }/ 6r more long, and 
flowers }/ long. Sandy moist places, N. Eng., W. and S. 

S. galericulata, Linn. Smoothish; the slender simple stems 1°-2° 
high ; leaves ovate-lanceolate, sometimes with a heart-shaped base, acute, 
serrate ; flowers #! long, with arched upper lip. Wet places, N. 


30. PHYSOSTEGIA, FALSE DRAGON’S HEAD. (Name from 
Greek words for injlated or bladdery covering.) Flowers all sum- 
mer. 2 


P. Virginiana, Benth. Wet banks of streams, from Vt., W. and S., 
in several varieties; 1°-4° high; leaves mostly serrate ; flowers either 
crowded or rather distant in the spikes; corolla pale rose-purple, 1! or 
more long. Handsome. 


31. MARRUBIUM, HOREHOUND. (Late Latin name, from Hebrew 
word for bitter.) Flowers late summer. 2/ 


M. vulgare, Linn. Common H. In gardens and waste places, from 
Eu.; branching, spreading, hoary-downy, with round-ovate crenate- 
rugose leaves on petioles, and small white corolla. 


32. GALEOPSIS, HEMP NETTLE. (Greek: like a weasel; the 
likeness not obvious.) Flowerssummer. @ 


G. Tetrahit, Linn. Damp waste and cult. grounds, nat. from Eu. ; 
a common weed, rather bristly-hairy, with stem swollen below each joint, 
leaves ovate and coarsely serrate, and corolla purplish or variegated. 


33. MOLUCCELLA, MOLUCCA BALM, SHELL FLOWER. 
(Name from Moluccea Islands.) Flowers summer. @ 


M. Ievis, Linn. Erect, much branched, smooth, with roundish petioled 
leaves, flowers sessile in their axils accompanied by spine-like bracts, the 
remarkable large cup-shaped calyx oblique and 1! long, much exceeding 
the inconspicuous corolla. Cult. from Asia. 


34. BALLOTA, BLACK HOREHOUND. (Greek name, unexplained.) 


B. nigra, Linn. A green, erect, more or less hairy plant, naturalized 
E. from Eu.; leaves ovate and toothed ; flowers purplish, in dense whorls ; 
calyx teeth longer than corolla tube. 2 


35. PHLOMIS, JERUSALEM SAGE. (Old Greek name of some 
woolly plant.) Flowers summer. 2/ 


P. tuberdsa, Linn. Cult. in old gardens, sparingly run wild; stems 
8°-5° high; leaves ovate or ovate-oblong and heart-shaped, crenate, 
rugose, smoothish ; flowers in remote and dense whorls ; upper lip of the 
purple corolla white-hairy inside. Eu. 
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36. LEONURUS, MOTHERWORT. (Greek: Jion’s tail, but there 
is no obvious resemblance.) Flowers late summer. 


L. Cardiaca, Linn. Common M. Nat. from Eu., in cult. and waste 
grounds; tall, with palmately cleft, long-petioled leaves, the lower 
narebey the upper wedge-shaped at base ; upper lip of pale purple corolla 
earded. ; 

There are two other introduced species, less common. 


37. LAMIUM, DEAD NETTLE. (Greek: throat, alluding to the 
grinning corolla.) Low spreading herbs from Old World, in waste 
grounds ; flowers spring and summer. (Lessons, Fig. 256.) 


* Insignificant weeds in waste or cultivated grounds, with few small and 
purple or slender flowers in some of the axils. @ @ 


L. amplexicdule, Linn. Leaves rounded, deeply crenate-toothed and 
cut, the upper ones clasping; corolla with a long tube, its upper lip 
bearded, the lower one spotted. Frequent. 

L. purpdreum, Linn. Leaves more heart-shaped, and less cut, all of 
them petioled. Less common. 


* * Flowers larger, 1! long, in several axillary whorls ; corolla ascending, 
the lateral lobes bearing a slender awl-shaped appendage. 2 


L. G/bum, Linn. Gardens and waste grounds ; hairy ; leaves all peti- 
oled, ovate and heart-shaped, rugose-veiny ; flowers white. N. Eng. 

L. maculdtum, “Linn. Cult. and sparingly escaped; hairy or nearly 
smooth ; leaves as in the other, but with a white spot or blotch on the 
upper face; flowers purple. 


38. STACHYS, HEDGE NETTLE. (Greek: spike, from the inflo- 
rescence.) Flowers in summer, in all ours 2/ 


* None of the leaves truly cordate. 
+ Leaves linear-oblong or narrower. 


S. hyssopifdlia, Michx. Wet sandy soil, Mass. to Mich., and S., not 
common; smooth, low (1° high); leaves almost entire, sessile; calyx 
teeth softer and less pointed than in the next, 


+ + Leaves oblong-ovate or broader. 


S. paltistris, Linn. Common in many varieties in wet grounds ; rough- 
hairy ; leaves oblong or lance-ovate, sessile and crenate-serrate, and 
somewhat obtuse, downy or hairy-pubescent ; calyx teeth sharp-pointed 
or pungent, half the length of the corolla; upper lip of the purplish 
corolla pubescent, and the calyx hispid. 

S. Aspera, Michx. Stem usually glabrous, but with stiff reflexed 
bristles at the joints; leaves like the last (often nearly glabrous) but 
petioled ; calyx commonly glabrous, as well as the corolla. Common in 
wet grounds. 

Var. glabra, Gray, is generally glabrous throughout, with long-peti- 
oled leaves. Western N. Y., W. and S. 

S. /anata, Jacq. Stems erect, tufted, which, like the Mullein-like 
jeaves, and dense interrupted spike, are wholly covered with thick and 
silvery white wool; corollas very short dull purple. Cult. from Old 


World. * * Many or all the leaves distinctly cordate. 


S. coccinea, Jacq. Scarier S. Leaves ovate-oblong and heart-shaped, 
pubescent ; flowers whorled with bright red corolla, its tube often 1/ long: 
1°-2°, Mexico and Texas. Cult. 
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S. Siebd/di, Miq. (S. ruBerfrera and S. arrinis of gardens). Cnoroet. 
Crosnes. Low hairy plant (12'-18'), with rather thick, more or less 
hairy, notched leaves on short strong petioles ; producing many white 
and crisp, jointed tubers 2/-3/ long, under ground, and for which the 
plant is cultivated. China. 

S. Beténica, Benth. (BeTéntca OFFICINALIS). BETONY, BisHop’s-worv. 
A European plant occasionally seen in old gardens and once esteemed 
for medicinal purposes ; 6/-2°, with petiolate and oblong-cordate, obtuse, 
crenate leaves, and red-purple hairy corolla 3! long; flowers in spicate 
whorls, 


XC. PLANTAGINACEH, PLANTAIN FAMILY. 
Consists almost entirely of the very familiar weedy genus 


1. PLANTAGO, PLANTAIN, RIB GRASS. (The old Latin name.) 

* Flowers in a spike, on a naked scape, small and inconspicuous. Sepals 
4 (or rarely 3 from 2 of them growing together), imbricated, persistent. 
Corolla short salver-form, thin and membranaceous, usually becoming 
scarious and dry, or withering on the pod; lobes 4. Stamens 4 (or rarely 
2) borne on the tube of the corolla; filaments usually lengthening sud- 
denly at flowering time and hanging (as in Grasses), bearing the 2- 
celled anthers. Style and long hairy stigma single and thread-iike. 
Ovary 2-celled or falsely 3-4-celled in P. decipiens. Pod 2-celled, a 
pyxis, the top falling off as a lid, and the partition then falling out 
along with the 1 or more seeds. Leaves parallel-ribbed, all froin the 
ground. The following are the common species; flowers summer. 

x Flowers all perfect, in each the style generally protruded a day or two 


befure the anthers open or are hung out ; lobes of corolla remaining wide 
open; stamens 4. ; 


+ Flowers all alike, style protruded first. 


++ Corolla glabrous on the outside; leaves strongly ribbed and not 
fleshy. 2 
= Ribs of the leaves springing from the midrib. 


P. cordata, Lam. Leaves broad, cordate, or round-ovate, 3/-8! long, 
long-stalked ; spike becoming loosely flowered. By streams, N. Y., W. 
Sn Se Ribs running to the contracted base of the leaves. 

|| Leaves ovate or oval in outline. 


P. major, Linn. Common P. Smooth or sparsely hairy, with ovate 
or oblong or slightly cordate leaves, which are sometimes toothed ; spike 
dense and blunt at the top; pod ovoid, dividing near the middle, 8-18- 
seeded, the seeds angled and reticulated. Very common in ,dooryards 
and waste places, the scapes rising from 6’/-12!. 

P. Rugélii, Decne. Leaves thinner and paler; spikes long and 
attenuate ; pod cylindrical-oblong, dividing much below the middle, and 
only 4-9-seeded; seeds not reticulated. Vt., W. and &. ; 


|| || Leaves long and narrow. 


Bp lanceolata, Linn. Rre crass, RippLe GRAss, or ENGLISH PLANTAIN. 
Nat. from Eu. in fields, and a bad weed in poor lawns; rather hairy, with 


PLANTAIN FAMILY. 857 


lanceolate or lance-oblong 3-5-ribbed leaves, a grooved-angled scape, 
thick and close spike, two of the sepals mostly united into one, and 2- 
seeded pod. 


-+ ++ Corolla pubescent outside; leaves indistinctly ribbed and Sleshy. 


P. decipiens, Barn. Leaves 5/-12! long, about equaling the slender 
as Lees loose spike. Generally @, sometimes @, in salt marshes from 

ety . i ‘ . 

P. maritima, Linn., occurring on the coast, from Mass., N., is 2/ and 
has a denser spike. 


+ + Flowers of two sorts as respects lengths of filaments and anthers ; 
some plants with cleistogamous flowers with stamens and style barely or 
not at all protruded; other and less fertile plants have long-exserted 
stanveis. 


P. Patag6nica, Jacq. Leaves narrow-linear to oblanceolate, silky, 
sparingly-toothed or entire, 1-3-nerved ; scape 3/-12’ long, with a dense 
cylindrical spike; seeds 2, oblong, oval or boat-shaped. Dry places, 
mostly W., very variable. @ 


* * Flowers nearly dicecious, the corolla in the most fertile plant closing 
over the pod and forming a kind of beak, the anthers not protruding ; 
in the sterile plant the corolla is spreading and the anthers exserted ; 
stamens 4 or 2. @@Q@ ; 


«+ Stamens 4; leaves oblong or broader. 


P. Virginica, Linn. In sandy grounds, S., N. Eng., S. and W.; hairy 
or hoary, 2'-9! high; leaves varying from oblong to obovate, nearly 
sessile, 3-5-nerved, generally sparingly toothed ; spike rather dense ; seeds 
moray": 4 + Stamens 2; leaves linear or filiform. 

P. pusilla, Nutt. Sandy soil, N. Y., S. and W.; minutely pubescent, 
the leaves entire and not fleshy; spike slender; pod short-ovoid and 4~ 
seeded, little exceeding the calyx and bract. 

P. heterophylla, Nutt. Leaves rather fleshy, sometimes toothed or 
lobed below ; pod oblong-conical and 10-c-seeded, about twice the length 
‘of the calyx and bract. Low lands, Penn., S. 
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TI. Apretrauous DIVISION. 


Includes the families with flowers destitute of corolla, 
or of both corolla and calyx. Various apetalous genera 
and species are, however, distributed through the poly- 
petalous and monopetalous families, where they evidently 
belong. These three divisions are entirely artificial. 


XCI. NYCTAGINACEA, FOUR-O’CLOCK FAMILY. 


Here represented by a few herbs with tubular or funnel- 
form calyx colored like a corolla, and falling away from a per- 
sistent lower portion which closes completely over the 1-celled 
1-ovuled ovary and seed-like fruit, forming a hard and dry 
covering which would be mistaken for a true pericarp. Sta- 
mens 2-5, the long slender filaments hypogynous, but apt to 
adhere somewhat to the sides of the calyx tube above. Embryo 
coiled around some mealy albumen. (Lessons, Figs. 52-55.) 
Ours are herbs, with opposite, simple, entire or wavy leaves, 
and jointed stems, tumid at the joints. 


* Involucral bracts wholly distinct. 


1, ABRONIA. Flowers small, many in a peduncled umbel-like head surrounded by an 
involucre of about 5 bracts. Calyx Salver-shaped, with a slender tube, and a corolla- 
like 5-lobed border, which is plaited in the bud, the lobes generally notched at the end. 
Stamens 5 and style included. 


x « Involucral bracts united at the base. 


2% OXYBAPHUS. Flowers small, a few together surrounded by a 5-lobed involucre, 
which enlarges and becomes thin, membranaceous, reticulated, and wheel-shaped 
after flowering. Calyx with a very short tube constricted above the ovary, expand- 
ing into a bell-shaped 5-lobed corolla-like border, open only for a day. Stamens 
(mostly 8) and slender style protruding. Fruit (persistent base of calyx) akene-like, 
strongly ribbed. 

8. MIRABILIS. Flower large, in the common species only a single one in the cup-shaped 
5-cleft green involucre, which thus exactly imitates a calyx, as the tubular funnel- 
shaped or almost salver-shaped delicate calyx does acorolla. 5 stamens, and especially 


the style (tipped with a shield-shaped stigma) protruded. Fruit ovoid, smooth and 
nearly even. 


1. ABRONIA. (Greek: graceful.) Western North American herbs, 
cultivated for ornament; flowers all summer. 2/ 
* Flowers rose-purple. 


A. umbelldta, Lam. Cal.; prostrate slender stems, ovate-oblong slender 
petioled leaves, and flowers open by day, the involucre of small bracts. 
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* » Flowers white. 


A. fragrans, Nutt. Stems ascending, branching; leaves lance-ovate ; 
flowers sweet-scented, opening at sunset; the involucre of conspicuous, 
ovate, scarious and whitish bracts. W. Iowa, W. 


* * « Flowers yellow. 


: A. AbeRetl Ee Menzies, Leaves thick, ovate to reniform; plant glandu- 
ar. Cal. 


2. OXYBAPHUS. (Greek, for a vinegar saucer, from the shape of 
the involucre.) 2f Flowers rose-purple, all summer. 


* Plant glandular ; leaves sessile or nearly so. 


O. albidus, Sweet. S. Car., S.; hairy or pubescent above; leaves 
acute at base, lanceolate or oblong; fruit hairy ; stem 4-angled. 

O. hirsttus, Sweet. Glandular-hirsute, especially at the joints and 
inflorescence, 1°-3° ; leaves lanceolate or narrower, cuneate at the base 
fruit with obtuse angles. Wis., S. W. 


%* «x Plant not, or very little, glandular ; leaves distinctly petioled or else 
linear. 


O. nyctagineus, Sweet. Much branched, 1°-3°, nearly smooth; 
leaves lanceolate to ovate ; inflorescence loose and but slightly pubescent ; 
fruit acutish-angled. Minn. and Wis., S.; also cult., and sometimes 
escaped. 

O. angustifolius, Sweet. Tall, glabrous, or the peduncles and invo- 
lucres hirsute ; leaves linear, thick and glaucous, 2/-6/ long. Minn., S. 


3. MIRABILIS, FOUR-O’CLOCK or MARVEL OF PERU. (Clu- 
sius called it Admirabilis, which Linnzus shortened.) Natives of 
warm parts of America; roots often very large and fleshy ; leaves more 
or less heart-shaped, the lower petioled; flowers mostly clustered, 
showy, opening towards sunset or in cloudy weather, produced all 
summer. 2/ 


M. Jalépa, Linn. Common F. Cult. for ornament in many varieties 
of flowers (red, yellow, white, or variegated), its tube only 2/ long, and 
thickish ; stamens shorter than its spreading border; whole plant nearly 
smooth ; inodorous. 

M. longiflora, Linn. Less common in cult.; tube of the sweet-scented 
flower 6’ long and clammy-hairy (as well as the upper leaves); stamens 
shorter than its spreading white border. 


XCII. ILLECEBRACEH, KNOTWORT FAMILY. 


Ours small and unimportant herbs, often united with the 
Pink Family, having mostly opposite and entire, often linear 
leaves, scarious stipules (0 in Scleranthus), calyx 4—5-toothed 
or -parted and persistent, stamens borne on the calyx and as 
many as its lobes (then opposite the lobes) or fewer, styles 2, 
distinct or united, and utricle 1-seeded. Flowers small, whitish 
or greenish; plants tufted or diffuse; staminodia sometimes 
present. 
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x» Styles united ; stamens borne on the base of the calyx. 


1. ANYCHIA. Sepals awnless, Stamens 2-8, or only rarely 5. Stigmas 2, sessile, 


Utricle exceeding the calyx. 
2. PARONYCHIA. Sepals awned. Stamens 5. Staminodia sometimes present in the 
form of minute teeth or bristle-like bodies. Utricle inclosed in the calyx. 


% x Styles distinct ; stamens on the throat of the calyx. 
8. SCLERANTHUS. Stamens 5-10. Utricle inclosed in the indurated calyx cup. 


1. ANYCHIA, FORKED CHICKWEED. (Name derived from the 
same root as the next.) Diffuse, forking plants, in dry soil. @ 

A. dichétoma, Michx. Somewhat pubescent, 6’-10' high, with re- 
peatedly forking short-jointed stems, minute, short-stalked, greenish 
flowers in the forks, and narrow-lanceolate or oblanceolate leaves ; 
flowers clustered and nearly sessile ; all summer. 

A. capillacea, DC. Smooth, with longer joints and more slender and 
erect; leaves thinner and broader; flowers stalked, in diffuse inflores- 
cence. N. Eng., W. and §., with the last. 


2. PARONYCHIA, WHITLOW-WORT. (Greek: a whitlow, and 
a plant supposed to cure the disease.) Tufted, with minute flowers 
and silvery dry stipules. 


* Flowers axillary and solitary. @ 


P. herniarioides, Nutt. Rough-pubescent; stems diffuse and pros- 
trate ; leaves oval or oblong and mucronate; sepals awl-like. Dry sand 
UES sh Cars 2. * x Flowers in clusters. 2 

P. argyrécoma, Nutt. Minutely-pubescent ; forming broad, spread- 
ing tufts on bare mountains of White Mts., and S., in the Alleghanies to 
Ga., and on the seacoast, Mass., N.; leaves linear; flowers in dense clus- 
ters and concealed by large silvery bracts; calyx hairy, the sepals short- 
awhed; staminodia minute teeth between the stamens. 

P. dichétoma, Nutt. On rocks, Md., S.; smooth and ascending, 
leaves and. bracts narrow-awl-shaped; cymes open and forked; sepals 
short-pointed ; staminodia bristle-like, 


3. SCLERANTHUS, KNAWEL. (Greek: hard flower, referring to 
the indurated tube of the calyx.) 


S. Gnnuus, Linn. Nat. from Eu., in gravelly grounds, around gardens 
and in lawns;.a very pale little herb,.3/-5’ high, very much branched 
and spreading, with short awl-shaped leaves, and greenish small flowers 
clustered or sessile in the forks, in late summer and autumn. @ 


XCIII. AMARANTACEA, AMARANTH FAMILY. 


Weeds and some ornamental plants, chiefly herbs, essentially 
like the next family, but the flowers provided with dry and 
mostly scarious crowded persistent bracts, and the fruit some- 
times several-seeded. The filaments are often united into a 
tube or cup. The cultivated sorts are ornamental, like Im- 


mortelles, on account of their colored dry bracts which do not 
wither. 
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« Leaves alternate, mostly long-petioled ; anthers 2-celled. 
+ Flowers perfect ; ovules and seeds numerous. 


. CELOSIA. Nearly as Amarantus, but the crowded spikes imbricated with shining 
colored bracts. In cultivation the spikes are often changed into broad crests. 


Cn 


+ + Flowers diecious, monecious, or polygamous ; ovule solitary. 


bo 


» AMARANTUS. Flowers monecious or polygamous. Calyx of 5, or sometimes 8, equal 
erect sepals, glabrous. Stamens 5, sometimes 2 or 8. Stigmas 2 or 8. Ovule on a 
stalk from the base of the ovary. Fruit an utricle, 2-3-pointed at apex, usually open- 
ing all round transversely, the upper part falling off as a lid (Lessons, Fig. 887), dis- 
charging the seed. Flowers in axiliary or terminal spiked clusters. Bracts 3 at each 
flower. 

. ACNIDA. Flowers diccious, the pistillate ones without a calyx. Sterile flowers with 
5 stamens and 5 sepals. Stigmas 2-5, often plumose. Bracts 1-8. 


oo 


x * Leaves opposite ; anthers 1-celled. 
+ Flowers capitate, the heads either axillary or terminal. 


4, TELANTHERA, Flowers perfect, in small dense heads (axillary in ours), Calyx 5- 
parted, the divisions unequal. Anther-bearing stamens 5, alternating with 5 sterile 
filaments of the same length and which are laciniate at the top, all united into a short 
tube. Stigma capitate. 

. GOMPIRENA. Flowers perfect, chiefly in terminal round heads, crowded with the 

firm colored bracts. Calyx 5-parted or of 5 sepals, the parts nearly equal. Stamens 
5, monadelphous below, the filament tube elongated. Stigmas 2 or 8, subulate or 
filiform. (Lessons, Fig. 299.) 

+ + Flowers spicate or paniculate. 

FRELICHIA. Flowers perfect, 3-bracted, in spikes. Calyx tubular, 5-cleft at the 
summit, inclosing the fruit. Filaments united into a tube, bearing 5 anthers and as 
many sterile appendages. 

. IRESINE. Flowers generally diccious or polygamous, 8-bracted, in panicles. Sepals 5, 

Stamens generally 5, with the filaments united in a cup below. 


a 


a 


a 


1. CELOSIA, COCKSCOMB. (Greek: dried or burnt, alluding to 
the scarious bracts.) Jlowers summer. @ 
C. cristata, Linn. Common C. Of the gardens, from the Tropics, in 


various usually monstrous forms, the showy flower crests crimson-red, 
sometimes rose-colored, yellow, or white. 


2. AMARANTUS, AMARANTH. (From Greek for wnfading.) 
Coarse weeds of cult. and waste grounds, and one or two cultivated 
for ornament. Flowers late summer. Bracts commonly ‘awn- 
pointed. @ 

* RED AMARANTHS, the flower clusters or the leaves tinged with red or 

purple (except sonetimes tn the last). 
+ Spikes drooping. 


A. cauddfus, Linn. Prrixce’s Frearner. Cult. from India; tall, 
Stout ; leaves ovate, bright green; spikes red, naked, long and slender, 
in a drooping panicle, the terminal one forming a very long tail. 


4 + Spikes erect. 


A. hypochondriacus, Linn. Cult. from Trop. Amer.; stout; leaves 
oblong, often reddish-tinged ; flower clusters deep crimson-purple, short 
and thick, the upper making an interrupted blunt spike. 

A. paniculatus, Linn. Coarse weed in gardens; the oblong-ovate or 
lance-oblong leaves often blotched or veined with purple; flowers in 
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rather slender purplish-tinged spikes collected in a terminal panicle. 


Trop. Amer, ; 

A. Gangéticus, Linn. Cult. from KE, Asia in many forms, usually under 
the name A. MELANCHOLICUS or LovE-LiEs-BLEEDING, or in the form 
(used for carpet bedding) with foliage marked with red, violet, or yellow, 
as A. TrfcoLtor. Often rather low, the stems and stalks red; leaves 
ovate and thin, petioled, dark purple or partly green ; or ina form grown 
by the American Chinese as a pot herb, the herbage is entirely green. 
Flowers mostly glomerate, on axillary and terminal branches. 


*% * GREEN AMARANTHS, with the inflorescence and leaves green or nearly so. 
4+ Plant not spiny. 


X 


++ Tall and erect. 


A. retrofléxus, Linn. Pricwrrp, Benrrootr. A weed everywhere in 
cultivated lands, with a slender red root; roughish or pubescent, the 
leaves ovate or rhomb-ovate, with more or less undulate margins, long- 
petioled, dull green, entire; spikes thick and crowded into a stiff or 
bunchy panicle; sepals acute or obtuse. Trop. Amer. 

A. chloréstachys, Willd., also a common weed, is smoother and deeper 
green, and has slender or flexuose spikes which are more spreading ; sepals 
generally sharper. ‘Trop. Amer. 


a+ ++ Decumbent or low and diffuse. 


A. Albus, Linn. Tumprewrrep. Pale green and smooth, the plant 
low and diffusely branched, in autumn often forming a ball-like mass and 
rolling before the wind; leaves obovate and spatulate ; flowers all in 
small clusters in their axils and covered by rigid sharp-pointed bracts ; 
sepals 3; stamens 2 or 3. Common in waste grounds. 

A. blitoides, Watson. Wild W. of the Mississippi and becoming a 
weed along roadsides and railroads E.; prostrate or decumbent, often 
reddish, forming a mat; spikes narrow; bracts short-acuminate ; seed 
larger than in the last. 


+ + Plant with a pair of spines in the axil of each leaf. 


A. spinédsus, Linn. THorny A. Waste ground, chiefly S.; leaves 
dull green, rhomb-ovate or ovate-lanceolate; flowers small, yellowish- 
green, in round axillary clusters and in a long terminal spike. ‘Trop. 
Amer. 


3. ACNIDA, WATER HEMP. (Greek for nettle.) Three or four 
confused species in our territory. The commonest are 


_A. cannadbina, Linn. Salt marshes along the coast; a tall annual, 
like an Amaranth; bracts inconspicuous, and the fleshy indehiscent fruit 


8-5-angled and crested; leaves lanceolate or narrower, acuminate and : 


long-stalked ; fruit indehiscent. 

A. tuberculata, Moq. In wet places, Mich., W. and S., not in salt 
marshes ; generally tall and erect (low and decumbent forms) with lance- 
olate, acute, or obtuse leaves, and regularly dehiscing fruit; pistillate 
flowers in dense clusters, in naked or leafy terminal spikes. @ 


4, TELANTHERA. (Greek: complete anthers, referring to the 10 
bodies being equal.) 


T. Bettzichidna, Regel. (ALTERNANTHERA PARONYCHIOIDES of gar- 
deners). A familiar bedding and edging plant from S. Amer. ; compact, 
only a few inches high, with narrow spatulate or oblanceolate leaves, 
which are blotched with orange, red, or crimson, or shaded with dull 
purple. @ 


eh 
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5. GOMPHRENA. (Ancient name of an Amaranth.) Flowers 
summer, 


G. globésa, Linn. Grose Amarantu or BacHEtor’s Burton. Cult. 
from India, for the dry Clover-like heads, which are used as Immortelles ; 
low, branching, pubescent, with oblong, nearly sessile leaves, and dense 
round heads crimson, rose-color, or white. Ors 


6. PROELICHIA. (J. A. Frelich, a German botanist of the last 

century. ) s 
_P. Floridana, Moq. Stem 1°-38°, leafless above; leaves lanceolate, 
silky beneath; flowers in spikelets, which are crowded into an inter. 


rupted spike-like inflorescence ; calyx very woolly. Sandy dry places, 
Minn, S. @ 


7. IRESINE. (Greek name of a wreath or staff entwined with fillets 
of wool, referring to the habit of the calyx, in some species, of bearing 
long wool.) @ 

/. Hérbstii, Hook. (AcuyrAytuEes VERSCHAFFIULTI of gardens), Com- 
mon plant in conservatories, and bedded out in summer like Coleus, of 
many colors of leaves; erect, 19-2°, with very roundish or kidney-shaped, 
smooth, glossy-red stems; leaves opposite, somewhat cordate, generally 
notched at the top, long-petioled, the nearly opposite conspicuous veins 
curving off from the midrib ; flowers white and small, in a loos? terminal 
panicle. Brazil. 

I. celosioldes, Linn. Erect and slender, 2°-4°, nearly glabrous; 
leaves ovate-lanceolate ; silver-white flowers in naked and slender pani- 
cles. Dry banks, Ohio, W. 


XCIV. CHENOPODIACEZ, GOOSEFOOT FAMILY. 


Represented chiefly by homely herbs, with inconspicuous 
greenish flowers with no dry bracts. The 1-celled ovary has 
a single ovule and ripens into an akene or utricle, containing 
a single seed, usually with embryo coiled more or less around 
mealy albumen. Leaves chiefly alternate. Plants neither 
attractive nor easy to students; only the cultivated plants and 
commonest weeds here given. Calyx sometimes fleshy. The 
Madeira Vine (Boussingatitia Laselloides, HBK.) belongs in 
this family. 


« Plant not fleshy nor jointed ; leaves not spiny. 
+ Leaves flat, with a distinct limb, generally broad. 
++ Flowers bractless. 


1. CYCLOLOMA. Flowers very small, perfect or sometimes the stamens 0. Calyx 5-cleft, 
the lobes strongly keeled and becoming winged and inclosing the depressed fruit. 
Coarse herb with alternate and sinuate petioled leaves, and flowers sessife in an open 
panicle. Styles 3. Stamens 5, 

2. SPINACIA. Flowers diecious, in axillary clcse clusters ; the staminate ones racemed of 
spiked, consisting of a 4-5-lobed calyx and as many stamens. Pistillate flowers with 
a tubular calyx which is 2-3-toothed at the apex and 2-3-horned on the sides, harden- 
ing and Inclosing the akene. Stvles4. Stamens 4-5. 
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8. CHENOPODIUM. Flowers perfect in small clusters collected In spiked or sometimes _—~ 


open panicles, Calyx mostly 92-5-cleft, dry or succulent in fruit. Ovary and utricle 
depressed. (Lessons, Fig. 386.) Styles 2, rarely 8. Stamens 1-5. ; 


++ 2+ Flowers with bracts (or, if imperfect, the staminate ones bractless). 


4, BETA. Flowers perfect, clustered, with 3 bracts and a 5-cleft calyx becoming indurated 
in fruit, inclosing the hard akene, the bases of the two coherent. Stamens 5. Style 
short; stigmas mostly 2. 

. ATRIPLEX. Flowers monecious or dicecfous, the staminate like those of 3, except 
that the pistil is abortive, the pistillate comprising a single naked pistil (sometimes 
calyx-bearing in the garden Orach), inclosed in a pair of leafy mostly mealy bracts 
which are enlarged in fruit and sometimes united. Stamens 3-5. 


on 


+ + Stem leaves linear awl-shaped, with no distinct petiole. 


6. CORISPERMUM. Flowers perfect, single, sessile in the axils of the upper leaves or 
bracts. Calyx a single small sepal on the inner side of the flower. Styles 2. Stamens 
1-2. 

« * Plant more or less fleshy, often spinescent, growing on the seacoast or in saline 


soils. 
+ Leaves apparent, alternate ; stem not jointed. 


% SUDA. Flowers perfect, in the axils of leafy bracts, sessile. Calyx fleshy, 5-parted, 
often crested but wingless, inclosing the utricle. Stigmas 2-8, Stamens 5. Leaves 
soft. 

8, SALSOLA. Flowers perfect. Calyx 5-parted, the divisions inclosing the fruit and finally 
becoming horizontally winged. Styles 2. Stamens generally 5. Leaves stiff and 
spinescent. 


++ Leaves reduced to opposite fleshy scales ; stem terete and jointed. 


9. SALICORNIA. Flowers perfect, in 3's (the lateral sometimes sterile), immersed in 
hollows of the upper joints and forming u narrow strict spike. Calyx small and some- 
what inflated, becoming spongy and inclosing the flattened utricle. Styles 2. Sta- 
mens 1-2. 


me CYCLOLOMA, WINGED PIGWEED. (Greek: circle, border, 
from the encircling wing of the calyx.) @ 
C. platyphyllum, Mog. A diffuse herb, 6/-20', webby-pubescent or 


nearly glabrous, green or purplish, often becoming a tumble weed in the 
fall. Sandy soils, Minn., 8. 


2. SPIN ACIA, SPINACH, SPINAGE. (Latin for spine or thorn, 
from the horns or projections on the fruiting calyx of one variety.) 


S. o/erdcea, Mill. Common Srinacu. Cult. from the Orient, as a pot 
herb ; the soft fleshy leaves triangular or ovate and petioled. @ @ 


3. CHENOPODIUM, GOOSEFOOT (which the name denotes in Greek 
in reference to the shape of the leaves of some species), PIGWEED. 
Weeds; flowers late summer and autumn. 


* Brite. Calyx fleshy in fruit, generally colored, the dense clusters of 
Jlowers showy and berry-like. 


C. capitatum, Watson. Strawperry Brire, SrRAWRERRY SPINAcnH. 
Flower heads as the fruit matures becoming bright red and juicy, like 
strawberries ; leaves triangular and halberd-shaped, wavy-toothed, smooth 
and bright green. Dry banks, margins of woods, etc., N., sometimes in 
gardens as a pot herb, @ @ 


GOOSEFOOT FAMILY. 865 


x» x Picweeps, etc. Plant mealy or glabrous, never hairy or aromatic. 


+ Leaves narrow, entire or somewhat sinuate-dentate; pericarp easily 
; separating from the seed. 


C. Boscianum, Mog. From N. Y., W. and S.; erect, 2°, and slender, 
nearly glabrous; leaves oblong or linear-lanceolate, narrowed into a 
slender petiole ; flowers in small clusters or solitary. @ 


+ + Leaves broader and (in ours) prominently sinuate or lobed; peri- 
carp persistent. 


++ 2! Leaves triangular-hastate. 


C. Bonus-Henricus, Linn. Goop-Kinc-Henry. Mercury (sometimes . 
degenerated into ‘‘Markery’’). Cult. in some old gardens as a pot 
herb, and sparingly escaped; slightly mealy; calyx fully inclosing the 
fruit, the seed vertical; leaves -triangular and partly halberd-shaped ; 
flower clusters crowded in an interrupted terminal spike. Eu. 


++ ++ @) Leaves not hastate. 
= Plant erect, mostly tall. 
|| Foliage bright green, the leaves thin. 


C. hybridum, Linn. Marre-reavep P. Waste grounds; unpleas- 
antly scented like Stramonium, bright green throughout; the widely 
branching stem 2°-4° high; the thin large leaves triangular and heart- 
shaped, sinuate and angled, the angles extended into a few taper-pointed 
coarse teeth; racemes in loose and leafless panicles ; calyx lobes keeled. 

C. murdle, L. Loosely branched, lower; leaves rhomboid-ovate and 
acute, coarsely and sharply unequally toothed; spikes or racemes diverg- 
ing; calyx lobes scarcely keeled. N. Eng., W. and S, Eu. 


| || Foliage more or less white-mealy, particularly beneath, the leaves 
thickish. 

C. urbicum, Linn. Only slightly mealy, erect-branched, 19-3° ; leaves 
triangular and acute, coarsely and sharply many-toothed ; erect spikes 
crowded in a long narrow panicle ; calyx lobes not keeled. Throughout. 
Eu. 

C. Glbum, Linn. Common Picweep, LAMB’s-QUARTERS. One of the 
commonest of weeds, in all cultivated grounds, and variable ; erect, j°- 
10°; leaves rhomb-ovate to lanceolate, at least the lower ones angular- 
toothed ; spikes dense and panicled; calyx lobes strongly keeled. Eu. 
(Lessons, Fig, 386.) 

= = Plant spreading, mostly prostrate on the ground. 


C. gladcum, Linn. <A foot or less high, glaucous and mealy; leaves 
sinuate-toothed or pinnatifid, obtuse ; flowers in axillary spiked clusters. 


Frequent. Eu. 


x » * Aromatic Goosreroots. Minutely glandular or pubescent, aro- 
matic-scented; not mealy or scurfy ; the seed sometimes vertical. @ @ 


C. Bdtrys, Linn. JervsaLem Oak or FreatHer Gwranium. Gardens 
and some roadsides ; low, spreading, almost clammy-pubescent, sweet- 
scented; leaves sinuate-pinnatifid, slender-petioled ; racemes loosely 


corymbed. Eu. 3 
C. ambrosioldes, Linn. MeExican Tra, WormseED. Waste grounds, 


especially 5.; rather stout, smoothish, strong-scented ; leaves oblong or 
lanceolate, varying from entire to cut-pinnatifid, nearly sessile ; spikes 
dense, leafy or leafless. This, especially the more cut-leaved and elon- 
gated-spiked var. anthelminticum, Gray, is used as a vermifuge, and 
yields the wormseed oil. Trop, Amer. 
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4. BETA, BEET. ‘(Latin name. ) One species in cultivation, viz. : — rx 
B. vulgaris, Linn. Common Beer. From S. Eu.; cult. in many varie-_ 


ties, with ovate-oblong, smooth, often wavy-margined leaves, sometimes 
purple-tinged ; flower clusters spiked; root conical or spindle-shaped. 
MANGEL-WURZEL is a variety, the large root used for feeding cattle. 
Swiss Cuarp is a form with broad petioles, used as a pot herb. There 
are also ornamental-leaved forms. (@) 


5, ATRIPLEX, ORACH. (Latin, from the Greek, not nourishing.) @® 
* Upright or erect, green. 


A. horténse, Linn. Oracu. ‘Tall and strict (8°-4°) ; leaves cordate- 
ovate and large, sinuate-notched, or those near the inflorescence becom- 
ing lance-ovate and entire, all slender-petioled; flowers in a large ter- 
minal panicle, the heart-shaped fruiting bracts conspicuous and often 
colored. Old World. Sometimes cult. as a substitute for Spinach. 

A. patulum, Linn. Erect or sometimes prostrate, glabrous or slightly 
scurfy ; leaves narrowly lanceolate-hastate, entire or somewhat sinuate- 
dentate, petioled, the lower ones sometimes opposite, the uppermost 
becoming linear; bracts triangular-ovate or rhombic-hastate. Generally 
distributed, and immensely variable in form of leaves. 


* * Diffusely spreading, white-mealy. 


A. arenarium, Nutt. Leaves oblong and narrowed at the base, nearly: 
sessile; bracts broadly wedge-form and united, 2-5-toothed. Coast, 
Mass., 8. 


6. CORISPERMUM, BUG-SEED (which the name means in Greek, 
from the oval, flat fruit.) @ 


C. hyssopifolium, Linn. In sands along the Great Lakes and W.; 
pale, diffusely branched, and sometimes becoming a tumble weed in fall, 
glabrous, or hairy when young; fruits wing-margined, in terminal inter- 
rupted spikes. 


7. SUAIDA, SEA BLITE. (Arabic name.) ~~ Uninteresting saline 
plants, often running into perplexing forms. 


S. linearis, Moq.._The only species in the East, is either erect or 
prostrate, 1°-2°, branched ; leaves 2! or less long, narrow at the base, not 
spine-like ; bracts acuminate, on slender branchlets. Seacoast. @ 


8. SALSOLA, SALTWORT. (Latin, salty.) @ 


S. Kali, Linn. Diffusely branched, rough or nearly smooth; leaves 
short, stiff and prickly-pointed, 2-4 times longer than the bracts ; calyx 
often reddish, forming a beak-like body over the fruit, the wings thick 
and less prominent than the calyx lobes. Seashore, N. Eng., S. 

Var. Tragus, Mog. Russian Tuistte, Russtan Cactus. More bushy 
and rigid; leaves of mature plant only a little longer than the leaf-like 
bracts ; calyx membranaceous and generally bright rose color, the wings 
much longer than the calyx lobes. Introd. into the Upper Miss. valley 
and the plains (also in N.Y.) from N. Eu., and now a pernicious weed. 


9. SALICORNIA, GLASSWORT, SAMPHIRE. (Latin: salt and 
horn, trom the habitat and the horn-like branches.) 


5. mucronata, Bigel. Erect and stout, naked below, becoming red ; 
spikes thick, the scales conspictous and pointed. Seacoast, Va.,N. @ 
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S. herbacea, Linn. Erect or spreading, green; spikes elongated and 
narrow, the scale obscure and very blunt. Salt places, along the coast - 
and inland. 

S. ambigua, Michx. Tufted, with long decumbent or ascending hard 
stems, greenish or lead color; spikes slender and short-jointed, the scales 
short or acutish. Seacoast, Mass. to Tex. 2 ; 


XCV. PHYTOLACCACEZ, POKEWEED FAMILY. 


A small family of herbs or shrubs, with alternate and entire 
thin leaves and perfect flowers, the latter with the characters 
of the Goosefoot Family, except that the ovary is usually 
several-celled, the carpels united in a ring and (in ours) form- 


ing a berry. 


1. RIVINA. Calyx 4-parted, colored like a corolla, Stamens 4-8. Ovary 1-celled. Stigma 
capitate, the style short. Herbs with a woody base and white or rose-colored flowers © 
in axillary and terminal racemes, 

2. PHYTOLACCA. Calyx of 5 rounded, petal-like, white sepals. Stamens 5-30. Ovary of 
several cells and lobes, bearing as many short styles, in fruit a depressed juicy berry, 
containing a ring of vertical seeds. Rank herb, with terminal (becoming lateral) 
racemes. 


1. RIVINA. (A. Q. Rivinus, a German botanist, two hundred years 
ago.) 

R. humilis, Linn. Very finely pubescent or glabrous, 19-2°; leaves 
oblong- or lance-ovate, long-petioled and acuminate, alternate; small 
whitish flowers in short racemes, followed by small oblong red berries. 
Cult. in greenhouses from Trop. Amer., for its ornamental fruit, and 
native in S. Fla. 


2. PHYTOLACCA, POKEWEED, SCOKE. (Hybrid name, of Greek 
and French, referring to the crimson or lake coloring of the berries.) 2 


P. decdndra, Linn. Commow P. or Scoxn, Garcet, Pigeon Berry. 
Coarse smooth weed of low grounds, with large acrid-poisonous root, stout 
stems 6°-9° high, alternate ovate-oblong leaves on long petioles, and 
racemes becoming lateral opposite a leaf, in summer, ripening the dark 
crimson purple berries in autumn; stamens, styles, and seeds 10. Young 
shoots sometimes eaten as a pot herb. 


XCVI. POLYGONACEZ, BUCKWHEAT FAMILY. 


Known by the alternate entire leaves having stipules in the 
form of scarious or membranous sheaths or ocrez (sometimes 
obsolete) at the strongly marked usually tumid joints of the 
stem. Flowers mostly perfect, on jointed pedicels, with green 
or colored 3-6-parted usually persistent or withering calyx, 
4-12 stamens on its base, 2 or 3 stigmas, 1-celled ovary with 
a single ovule rising from its base (Lessons, Figs. 342, 344), 
forming an akene or nutlet which is 2—4-angled or winged, 
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+ 
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Embryo mostly on the outside of mealy albumen, the radicle. 


pointing to the apex of the fruit. Juice acid or acrid. 


« Calyx of 6 sepals often of two soris; styles 3. 


1. RHEUM. Sepals all similar, petal-like, withering-persistent underneath the 8-winged 
fruit. Stigmas capitate or wedge-shaped. Stamens 9. 

2. RUMEX. Sepals of 2 sorts; the 8 outer ones herbaceous and at length spreading; the 
alternate inner 8 larger, somewhat colored, enlarging after flowering, becoming veiny 
and dry, often bearing a grain-like tubercle on the back, and convergent over the 
8-angled akene. Stigmasa hairy tuft. Stamens 6. 


* * Calyx of 5, rarely 4, more or less petal-like similar sepals, erect after Slowering. 


8. POLYGONUM. Flowers in racemes, spikes, or else in the axils of the leaves. Akene- 


either lenticular when there are 2 stigmas, or triangular when there are 3. Embryo 
curved round one side of the albumen; cotyledons narrow. Stamens 4-9, 

4, FAGOPYRUM. Differs from one section of Polygonum mainly in having an embryo 
in the center of the albumen, which is divided into 2 parts. by the very broad leaf-like 
cotyledons. The triangular akene longer than the calyx. Stamens 8. 

’ B, POLYGONELLA. Flowers on solitary jointed pedicels (nodding in fruit) in slender 

panicled racemes. Leaves jointed at the base. Embryo slender and nearly straight, 

lying in one side of the albumen. Stamens 8. 


1. RHEUM, RHUBARB. (Greek, from Rha, the old Greek name. of 
rhubarb.) Only the following species common; vthers are sometimes 
cult. for ornament. 


R. Rhapénticum, Linn. (i.e., Pontic Rha or Rheum). Garpen R. or 
Pir Pranr; the large fleshy stalks of the ample rounded leaves, filled 
with pleasantly acid juice, cooked in spring as a substitute for fruit; 
flowers white, in late spring, in-tall panicles. Old World. 


2. RUMEX, DOCK, SORREL. (Old Latin name.) The three en- 
larged sepals which cover the fruit are called valves. Flowers greenish, 
in whorls on the branches, forming panicled racemes or interrupted 
spikes. 


§1. Dock. Herbage bitter; flowers perfect or partly monecious, in 
sunrwnrer. 


* In marshes; stem erect, stout; leaves lanceolate or lance-oblongq, flat, 
not wavy; valves entire or obscurely wavy-toothed in the jirst species. 2 


+ Pedicels longer than the fruiting calyx. 


R. Britannica, Linn. Grear Water Dock. Common N.; 59-69 
high ; leaves often 1°-2° long, the margins obscurely erose-crenulate ; 
flowers nodding on slender pedicels which are about twice the length of 
the fruiting calyx ; the valves round-ovate or almost orbicular, very obtuse 
and obscurely cordate. thin, tmely reticulated, meaty i wide, each bear- 
inga grain. N. Eng. and N.J., W. 

R. verticillatus, Linn. Swame D. Common Ny; 83°-5° high; fruit- 
bearing pedicels slender and club- shaped, abruptly reflexed, 3-4 times 
longer ‘than the calyx; valves somewhat rhombic and with narrow blunt 
apex, each bearing a very large grain; leaves thickish, the lowest often 
heart-shaped at base ; raceme Tong and. nearly leafless, the whorls loose. 


+ + Pedicels shorter than the fruiting calyx. 


R. salicifolius, Weinm. White D. Salt marshes and lake borders ; 
19°-3° high ; leaves narrowly or linear-lanceolate ; pedicels much shorter 
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than the fruiting calyx and in much crowded whorls, forming a spike; 
valves triangular and small, one or all with a very large grain; root 
white. N. Eng. to Great Lakes and W. 

R. altissimus, Wood. Paty D. 2°-6° high; pedicels nodding, 
shorter than the fruiting calyx, which has broadly ovate, loosely reti- 
culated valves, one with a large grain, the others commonly naked ; root 
yellow. Moist grounds, N. J., W. : 


_ * x Sandy seashore and river banks N.; 5!-12! high, spreading. @ 


‘R. maritimus, Linn. Gorppn D. Minutely pubescent; leaves lance- 
linear, wavy-margined, the lower auricled or heart-shaped at base ; whorls 
much crowded into leafy spikes; valves rhombic-oblong with a tapering 
point, turning orange-colored, a large grain on the back and 2 or 3 long 
stout bristles on each margin. 


* * * Weeds nat. from Eu. in cult. or waste ground; stem erect, 2°-4° 
high ; lower leaves or some of them heart-shaped at base, all more or 
less wavy ; root commonly yellow and spindle-shaped. 2 


+ Valves conspicuously toothed at base, one (chiefly) grain-bearing. 


R. obtusifolius, Linn. Brirrer D. Leaves little wavy, the upper lance- 
oblong and acute, lower oblong-heart-shaped and obtuse ; whorls loose 
‘and distant ; valves ovate, partly halberd-shaped, usually only one grain- 
bearing. 


+ + Valves entire or obscurely denticulate, one or more grain-bearing 
(or sometimes all naked in the last). 


++ Leaves with wavy or crisped margins. 


R. crispus, Linn. Curtep D. Leaves green, lanceolate, very wavy- 
curled, the lower rather truncate than heart-shaped at base; whorls 
crowded in long racemes; valves rounded, heart-shaped, nearly entire, 
mostly grain-bearing. Hybridizes with R. obtusifolius. 

R. sanguineus, Linn. Bioopy-vernep or RED D. Leaves red-veined, 
less curled, lanceolate or oblong, often fiddle-shaped ; whorls distant, in 
long slender and leafless spikes ; pedicels very short, jointed at the base ; 
valves narrowly oblong and obtuse, one or more grain-bearing. 

R. conglomeratus, Murray. Smavver Green D. Like the last, but 
the panicle leafy, the leaves never fiddle-shaped, the pedicels jointed 
below the middle, the valves acutish and all grain-bearing. - Moist 
grounds. 


4 


++ ++ Leaves not curly- nor wavy-margined. 


R. Patiéntia, Linn. Patiency D., Here Patience. Very tall and 
strong species, cuit. as a pot herb and sparingly escaped ; leaves large, 
ovate-oblong or lanceolate and often broadest above the middle ; valves 
very large and thin (3 or more broad), one bearing a small grain, or its 
midrib thickened at the base. 


§ 2. Sorrets. Herbage acid; some leaves halberd-shaped, others with 
entire narrowed base; flowers diccious, small, in a terminal naked 
panicle; valves naked ; flowers spring and summer. 2 


R. Acetosé//a, Linn. Common or Snenpr Sorrev. Low weed in all 
sterile fields ; leaves lance-oblong or halberd-shaped, the lobes or auricles 
narrow; pedicels jointed with the flower; ovate valves hardly enlarging 
in fruit. Eu. c 

R. Acetdsa, Linn. Strong and tall (1°-3°) ; leaves auriculate at the 
base, the radical ones broad and very obtuse and on long slender stalks, 
the cauline long-oblong-lanceolate ; inner vaives orbicular and enlarging 
in fruit, the small outer ones reflexed. Cult. as a spring vegetable, and 
sparingly escarped E. Eu. 
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3. POLYGONUM, KNOTWEED, JOINTWEED. (Greek: many- 


jointed.) Chiefly weeds ; some with rather showy flowers ; the follow- — 


ing are the commonest; flowers late summer and autumn. 


§ 1. Flowers along the stem, nearly sessile in the axils of the almost 
sessile linear or oblong leaves, small, greenish-white ; sheaths scarious, 
usually cleft or torn and fringed. 


x Stems leafy throughout. 


P. maritimum, Linn. Glaucous, prostrate, the stems stout and short- 
jointed ; leaves oval to linear-oblong, thick, surpassing the nodes ; stipules 
very prominent. Seacoast, Mass., 8. 2 

P. aviculare, Linn. Common Kyorwrrp or DoorwrEep. Generally 
prostrate or creeping, bluish-green, growing everywhere in hard soils 
about yards, the stems and roots strong; leaves small, oblong or lanceo- 
late, acute or acutish ; sepals very small, green and pinkish. 

P. eréctum, Linn. Erect or ascending, loose in habit, 19°-2°; leaves 
oblong or oval and obtuse ; flowers larger than in the last, on more evi- 
dent pedicels. Roadsides. @ 


* * Stems with nvuch reduced or bract-like leaves above. 


P. ramosissimum, Michx. Nearly erect, much branched, and rigid 
striate stems 2°-4° high; lanceolate or linear leaves tapering into a 
petiole, and a glossy akene ; sepals 6 and stamens 6 or 8, or else sepals 
5 with 4 or 5 stamens. Mass., W. . 

P. ténue, Michx. Slender, upright, with thread-like branches, along 
which the upper flowers form a loose leafy spike ; leaves narrow linear, 
acute ; akene shining. Dry soil, N. Eng., S.and W. @ 


§ 2. Flowers collected in terminal spikes or spike-like racemes, rose-purple’ 
or flesh-color, or rarely white or greenish. 


* Leaves lanceolate, oblong, or ovate, chiefly petioled ; sheaths cylindrical § 
Jlowers several from each bract of the spike, 5-parted. 


+ Sheaths and bracts not ciliate (except rarely in the first) nor Sringed, 
the sheaths without a border ; sepals not punctate ; style 2-cleft. 


++ © Spikes narrow or loose; leaves narrow. 


P. lapathifolium, Linn. Tall, 1°-6° high; leaves tapering from near 
the base to a narrow point (4/-12/ long); glabrous, or the peduncles 
rough with scattered-sessile glands; spikes linear, nodding; flowers 
flesh-color or pale rose ; the 6 stamens and 2 styles included ; akene flat, 
with concave sides. Wet places, N. Eng., W. Very variable, one form 
(var. incanum) with leaves hoary beneath. 

P. Pennsylvanicum, Linn. Stems 1°-3° high, the branches above 
and peduncles bristly with stalked glands ; spikes oblong, short and blunt, 
erect ; flowers rose-purple ; stamens 8, a little protruding ; style 2-cleft ; 
akene with flat sides. Common in moist places. 


++ ++ 2 Spikes usually heavy and dense ; leaves broad. 


P. amphibium, Linn. Warer P. Chiefly N.; in water, stems root- 
ing below, often simple, bearing a single ovate or oblong dense spike or 
head of pretty large and showy rose-red flowers; leaves rather thick, 
oblong, heart-oblong, lance-ovate or lanceolate, mostly long-petioled 
often floating ; stamens 5. 7 

P. Muhlenbérgii, Watson. Decumbent or nearly erect, rough with 
short appressed or glandular hairs ; leaves thinnish, broad-lanceolate and 


large, long-acuminate; spike 1/-3! long, ; 
N. Eng, W.ands. P ng, Generally in muddy places, 
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w + Sheaths with an abruptly spreading leafy border (which sometimes 
_ falls of), or else the sheaths and bracts bristly-ciliate. 


++ Style 2-cleft, and akene somewhat flattened j Sepals not punctate. 
: = 2{ Stem rooting at base, ascending. 


P. Hartwrightii, Gray. Stem very leafy, the leaves narrow and 
short-stalked; stems rough-hairy; at least on the sheaths and bracts ; 
sheaths generally with a conspicuous, leafy border; flowers and fruit 
like P. amphibium. Wet or muddy places, N. Eng., W. 


= = (@ Stems erect. 


P. Careyi, Olney. Swamps from Penn., N. and E.; leaves narrowly 
lanceolate, roughish, tapering both ways; sheaths margined or ciliate; 
peduncles glandular, bristly ; stamens 5. 

P. orfenta/e, Linn. Princn’s Fearupr. Gardens and cultivated grounds, 
from India; with large, ovate, pointed leaves, and 7 stamens; very tall, 
with ciliate or bordered sheaths, soft-hairy ; flowers in cylindrical nod- 
ding spikes. 

P. Persicdria, Linn, Lapy’s Tuump. Nat. from Eu., near dwellings ; 
about 1° high; upper face of leaves with a dark blotch near the middle ; 
sheaths somewhat bristly-ciliate ; spikes oblong, dense, erect, on naked 
peduncles ; flowers greenish-purple; stamens mostly 6; style 2-8-cleft ; 
akene either flattish or triangular. 


++ ++ Style generally 3-paried and the akene triangular; sepals mostly 
dotted. 


= Herbage not acrid nor punctate with pellucid dots. 


P. hydropiperoides, Michx. Stems slender, rising out of shallow 
water, 1°-3° high ; leaves narrowly lanceolate or lance-oblong; sheaths 
hairy and fringed with long bristles; spikes erect, slender; flowers 
small, pale or white ; stamens 8; style 3-cleft; akene sharply triangular. 
Common. 2/ 


= = Herbage (smooth) pungently acrid; leaves and pale sepals marked 
with pellucida dots or glands, in which the acrid quality resides. 


P. acre, HBK. Warer Smartwenp. Stems rooting at the decum- 
bent base, rising 2°-4° high ; leaves lanceolate or linear, taper-pointed ; 
spikes slender, erect ; flowers whitish or pale flesh-color; stamens 8; 
akene sharply triangular, shining. Common in wet places. 2/ 

P. Hydr6épiper, Linn. Common S$. or Water Preprer. Low or wet 
grounds N.; 1°-2° high; leaves oblong-lanceolate; spikes nodding, 
mostly short; flowers greenish-white ; stamens 6; akene either flat or 
obtusely triangular. @ 

* « Leaves ovate, short-petioled ; sheaths cylindrical, fringed-hairy ; green- 
ish flowers 1-3 from each bract of the long and slender spikes, unequally 
4-narted ; the 2 styles reflexed on the lenticular akene and hooked at the tip. 
P. Virginianum, Linn. Nearly smooth, 2°-4° high; leaves rough- 

ciliate, 3/-6’ long; flower somewhat curved; stamens5. Frequent in 

thickets. 2 

« «x * Leaves heart-shaped or arrow-shaped, petioled; sheaths halj- 

cylindrical. 

+ Tear Tuume. . Stems with spreading branches, the angles and petioles 
armed with sharp reflexed prickles, by which the plant is enabled almost 
to climb ; flowers in peduncled heads or short racemes, white or flesh- 
color. (@) 

P. arifdlium, Linn. Low grounds; leaves halberd-shaped, long-peti- 
oled; the peduncles glandular-bristly; stamens 6; styles 2; akene len- 
ticular. 


t 
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P. sagittatum, Linn. Low grounds; leaves arrow-shaped, short-peti- — 


oled ; the peduncles naked; stamens mostly 8; styles 3; akene sharply 

5-angled. e 

+ + Brack Brnpweep. Stems twining, not prickly ; flowers whitish, in 
loose, panicled racemes ; three outermost of the 5 divisions of the calyx 
keeled or crested, at least in fruit; stamens 8; styles 3; akenes trian- 
gular. 

P. Convélvulus, Linn. Buack Brypwerp. Low twining or spreading 
weed from Eu., in cultivated fields, etc.; smoothish, with heart-shaped 
and almost halberd-shaped leaves, and very small flowers. @ 

P. cilindde, Michx. Rocky shady places; tall-twining, ratiier downy ; 
a ring of reftlexed bristles at the joints ; leaves angled-heart-shaped ; outer 
sepals hardly keeled. 2f 

P. dumetorum, Linn., var. scandens, Gray. Criimpine Farsr Buck- 
wuHpat. Moist thickets; tall-twining, 6°-12°, smooth; joints naked; 
leaves heart-shaped or approaching halberd-shaped ; panicles leafy ; outer 
sepals strongly keeled and in fruit irregularly winged. 2/ 


4, FAGOPYRUM, BUCKWHEAT. (The botanical name, from the 
Greek, and the popular name, from the German, both denote Beech- 
wheat, the grain resembling a diminutive beech-nut.) Cult. from N. 
Asia, for the flour of its grain; flowers summer. @ (Lessons, Fig, 
842, 344.) 

F. esculéntum, Moench. Common B. Nearly smooth; leaves triangular- 
heart-shaped, inclining to halberd-shaped or arrow-shaped, on long 
petioles ; sheaths half-cylindrical ; flowers white or nearly so, in corym- 
bose panicles ; stamens 8, with as many honey-bearing glands interposed ; 
styles 8; acutely triangular akene large. 

F. Tatéricum, Gertn, Tarrary or Inp1an Wueat. Cult. for flour; like 
the other, but flowers smaller and tinged with yellowish; grain smaller, 
with its less acute angles wavy, dull, and roughish. 


5. POLYGONELLA. (Diminutive of Polygonum.) 


P. articulata, Meisn. A slender little plant, bushy-branching, 4/-12/ 
high ; leaves small and thread-like or at length none; the sheaths trun- 
cate, naked, rigid; many-jointed raceme with a single flower under each 
bract; flowers rose-colored, nodding; stamens 8; akene triangular. 
Sandy dry soils, on the coast, Me., S., and along the Great Lakes. oO) 


XCVII ARISTOLOCHIACEH, BIRTHWORT FAMILY. 


Known from all other apetalous orders by the numerous 
ovules and seeds in a 6-celled ovary, to which the lower part 
of the lurid calyx is adherent, the latter mostly 3-lobed, the 
stamens generally 6 or 12, and more or less united with the 
style. Anthers adnate and turned outwards. Calyx dull- 
colored, valvate in the bud. Leaves petioled, usually heart- 
shaped, not serrate. Flowers solitary, perfect, commonly 
lirge and odd. Bitter, tonic or stimulant, sometimes ayro- 
luatic plants. 
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I ASARUM. Low stemless herbs, with one or two leaves on long petioles, and a flower 
at the end of a creeping aromatic rootstock, the flowers therefore close to the ground. 
Calyx regular, with 3 equal lobes. Stamens 12, distinct, borne on the apex of the 
ovary or the base of the stout style, usually pointed beyond the anther. Seeds large 
thickish, in a rather fleshy and irregularly bursting pod* ‘. 

2. ARISTOLOCHIA. Leafy-stemmed herbs or woody twiners. Calyx tubular, variously 
irregular, often curved. Filaments none; anthers adherent directly and by their 
whole inner face to the outside of the 3-6-lobed stigma. Seeds very flat, in a dry 6- 
valved pod. 


ah ASARUM, ASARABACCA, WILD GINGER. (Ancient name, 
of obscure derivation.) On hillsides in rich woods; flowers spring. 2 


* Filaments slender, much longer than the short anthers ; style 1, thick, bear- 
ing 6 thick stigmas; leaves a single pair with a peduncle between them. 


A. Canadénse, Linn. Canapa Wixp GincGeEr, sometimes called Snaxn- 
root. Soft-pubescent; leaves broadly heart-shaped or kidney-shaped, 
not evergreen; calyx bell-shaped, but cleft down to the adherent ovary, 
brown-purple inside, the abruptly spreading lobes pointed. Rich woods, 
commonest N. 


x x Filaments short or almost none; anthers oblong-linear ; styles 6, each 
2-cleft, bearing the stigma below the cleft; leaves thick and evergreen, 
smooth, often mottled, usually only one each year; rootstocks in a close 
cluster. 


A. Virginicum, Linn. Virein1a W. Along the Alleghanies, Va., 
S.; leaves small, rounded, heart-shaped ; calyx tubular-bell-shaped with 
a somewhat narrowed throat and broad short lobes, the base coherent 
only with base of the ovary. 

A. arifolium, Michx. Va., S., has larger, somewhat halberd-shaped 
leaves, and very short and blunt lobes to the calyx. 


2. ARISTOLOCHIA, BIRTHWORT. (Ancient name, from medicinal 
properties.) Cells of the anthers in our species 4, in a horizontal row 
under each of the 3 lobes of the stigma, i.e., two contiguous 2-celled 
anthers in each set, or 6 in all. Flowers in and above the axils. Sev- 
eral curious species in greenhouses. 


* Flowers all neat the root, curved like the letter S, contracted in the 
middle and at the throat. 


A. Serpentaria, Linn. Vireita Syakeroor (used in medicine). 
Rich woods, chiefly in Middle States and S.; low, downy herb; stems 
clustered, about 1° high ; leaves ovate or oblong and heart-shaped, some- 
times halberd-form, acute. 2 


* « Flowers from accessory axillary buds, strongly curved, contracted at 
the mouth. 


A. Sipho, L’Her. Prez Vine, Durcuman’s Pipex (from the shape of 
the curved calyx). Rich woods from Penn., along the mountains S., 
and planted for arbors; very tall-climbing woody twiner, smooth, but the 
rounded heart-shaped leaves often downy beneath, these becoming 8/—12! 
broad; peduncles with a clasping bract, drooping ; calyx 14! long, in- 
flated above the ovary, narrowing above, contracted at the throat, the 
flat border brown-purple and obscurely 3-lobed ; flowers late spring. 

A. tomentosa, Sims. A more slender woody climber, with smaller, 
rounder, and very veiny, downy leaves, and yellowish flower, with an 
oblique, almost closed, brownish orifice, the borders reflexed; flowers 
late spring or summer. “N.-C., S. and W. 
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XCVIII. PIPERACEH, PEPPER FAMILY. 


Herbs (or the cultivated species sometimes woody) with 
alternate or opposite, entire leaves, and wholly naked generally 
perfect flowers in spikes, the ovary single or 3-65 together, and 
either separate or more or less united at the base, the ovules 
few in Saururus or only 1 in some other genera. Mostly 


tropical. 
x Ovary of 3-4 carpels slightly united at the base. 


1. SAURURUS. Stamens 6-8, hypogynous, the long white filaments distinct. Stigmas 
recurved. Leaves alternate. 


x x Ovary simple, 1-seeded. 


2, PIPER. Stamens 2-6, the anther cells generally distinct. Stigmas 8-5 (rarely 2), 
Leaves alternate. 

8. PEPEROMIA. Stamens 2, the cells united in 1 2-valved cell. Stigma sessile. Leaves 
alternate, opposite, or verticillate. 


ak SAURURUS, LIZARD’S TAIL. (Greek: lizard-tail, from the 
peduncled terminal spike.) 2 


S. cérnuus, Linn. Wet swamps and borders of brooks, Conn., W. 
and 8.; stem jointed, 2° high, branching ; leaves heart-shaped, with con- 
verging ribs, petioled ; flowers white and fragrant, crowded in a dense 
but slender tail-like spike, with the end nodding. (Lessons, Fig. 234.) 


2. PIPER, PEPPER. (Ancient name.) A large genus of tropical 
plants, in greenhouses sometimes represented by 


P. nigrum, Linn. Prrprr Pranr. A trailing or climbing woody 
plant, with broadly ovate and acuminate petioled leaves; flowers in cat- 
kins 3/-6/ long, the fruit changing from green to red and black. E. Indies. 
Buiack Pepper is the product of this plant. Wuirm Pepper is the same 
product with the external covering removed. Cusnrps are from P, Cu- 
BEBA, Of the E. Indies, 5 

j 


3. PEPEROMIA. (Name means Pepper-like.) Many tropical species, 
of which several are in cultivation in greenhouses for their variously 
marked leaves, which are usually thick or somewhat succulent. Fol- 
lowing are the commonest, all from S. Amer. 


* Leaves alternate. 


P. Sandérsit, CDC. (P. Vurscuarriirm.) Leaves long-stalked 
orbicular or cordate-ovate, thick, bright green along the veins and white 
between. 

P. arifolia, Mig. Leaves long-stalked, round-ovate, cordate or retuse- 
truncate at the base, thinnish, variegated with green and gray. ; 

P. maculésa, Dietr. Leaves broadly elliptic-ovate and very fleshy 
bright green, the petioles spotted with purple. i 


x * Leaves opposite. 


P. marmordata, Hook. f. Leaves ovate and crowded, thick. wi i 
ook. f. L 8 ovate a with a ricl 
green mottled and variegated with white. : ; i: 
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XCIX. LAURACEA, LAUREL FAMILY. 


Spicy-aromatic trees or shrubs, the alternate simple leaves 
(with entire margins but sometimes lobed) more or less marked 
with minute pellucid dots; the regular flowers with a calyx of 
4 or 6 colored sepals imbricated in two ranks in the bud, and 
free from the ovary; the latter is terminated by a simple 
style and stigma, is 1-celled with a hanging ovule, and in fruit 
becomes a berry or drupe. The stamens furnish a special 
character, their anthers opening by uplifted valves. To this 
family belong the classical Laurel or Bay, the Cinnamon, the 


Camphor tree, etc. 

x Flowers perfect, in axillary panicles. 

1, PERSEA. Calyx 6-parted, persistent at the base of the berry. Stamens 12 with anthers, 
the 3 outer of which are turned outwards, 6 others inward, the remainder being 3 
glands or sterile filaments forming an innermost row. The two proper cells of the 
anther, with a lower and an upper chamber, make 4 compartments, each opening by 
a valve in the manner of a trap-door. 

x « Flowers wholly or nearly dicecious, greenish-yellow ; leaves deciduous. 
+ Anthers 4-celled and 4-vaived. 

2. SASSAFRAS. Flowers in an open corymbed and peduncled cluster, with spreading 6- 
parted calyx ; sterile ones with 9 stamens in 3 rows, the filaments of the three inner 
with a pair of yellow stalked glands on their base. Fertile flowers with 6 rudiments 
of stamens and an ovoid ovary, becoming a drupe. ; 

8. LITSEA. Flowers in small lateral clustered umbels, with 6-parted deciduous calyx; 
sterile ones with 9 similar stamens; anthers turned inwards, Fertile flowers with 
a globular ovary, surrounded by numerous rudiments of stamens, and becoming a 


globular drupe or berry. 
+ + Anthers 2-celled and 2-valved. 


4, LINDERA. Flowers in sessile lateral clusters, with a 6-parted honey-yellow calyx; 
sterile ones with 9 stamens; the inner 3 filaments lobed and glandular at base. Fer- 
tile flowers with a globular ovary, surrounded by numerous rudiments of stamens. 
Berry red, oval; the stalk not thickened. 


ik, PERSEA, RED BAY. (Ancient name of some Oriental tree.) 

Leaves evergreen ; flowers greenish-white, insummer. The ALLIGATOR 

Prar or Avocano of the tropics is P. GRarfssima. 

P. Carolinénsis, Nees. Carorima Rep Bay. Tree or large shrub, in 
low grounds, from Del., S.; hoary when young, the oblong leaves soon 
smooth above ; berries blue on a red stalk. 

2. SASSAFRAS. (The popular name of this very well-known tree. ) 

S. officinale, Nees. Sassarras. A fine tree, with mucilaginous yel- 
lowish twigs and foliage, spicy bark, flowers appearing in spring with the 
leaves ; these ovate and obovate, and some of them 3-cleft, smooth when 
old; fruit blue on a club-shaped, rather fleshy stalk. Sandy or sterile 


land, Mass., W. and 8. 


3. LITSBA. (Chinese name.) 


I. geniculata, Benth. & Hook. Ponp Spice. Along ponds in pine 
barrens from Va., S.; large shrub, soon smooth, with forking and diver- 
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gent or zigzag branches, rather coriaceous oval or oblong leaves Gi-l 
long), appearing later than the flowers in spring ; these in little crowded 
clusters of 2-4 from 2-4-leaved involucres ; fruit red, globular. 


4. LINDERA, SPICEBUSH, WILD ALLSPICE, FEVERBUSH. 
(John Linder, a Swedish botanist.) Shrubs; flowers in spring, pre- 
ceding the leaves. 


L. Benzdin, Blume. Common S. or Bengamin Busu. Damp rich 
woods N. Eng., W. and S.; 6°-15° high, almost smooth; leaves thin, 
obovate-oblong, acute at base, 3/-5! long. 

L. melisszefdlia, Blume. Wet grounds, N. Car., W. and 8.; 2°-3° 
high, silky-pubescent ; leaves oblong, obtuse or slightly heart-shaped at 
base, 1/-2/ long; when old, smooth above. 


C. THYMELHZACEA, MEZEREUM FAMILY. 


Shrubs with acrid and very tough fibrous bark, entire leaves, 
and perfect flowers with a simple corolla-like calyx, bearing 
twice as many stamens as its lobes. (usually 8), the anthers 
of the ordinary sort; the free ovary 1-celled, with a single 
hanging ovule, becoming a berry-like fruit. Flowers commonly 
in umbel-like clusters. 


1. DIROA. Calyx tubular, without any spreading lobes, the wavy-truncate border some- 
times obscurely indicating 4 teeth, The 8 stamens and the style long and slender, 
protruding. 

2. DAPHNE, Calyx salver-shaped or somewhat funnel-shaped; the 4 lobes spreading, 
the 8 anthers nearly sessile on its tube, included. Style very short or none; stigma 
capitate. 


1. DIRCA, LEATHERWOOD, MOOSEWOOD. (Name obscure.) 


_D. paltistris, Linn. Shrub 2°-6° high, with tender white wood, but 

very tough bark, used by the Indians for thongs (whence the popular 

names), the numerous branches as if jointed; leaves obovate or oval, 

alternate, nearly smooth, deciduous; flowers before the leaves in earliest 

spring, honey-yellow, few in a cluster from a bud of 8 or 4 dark-hairy 

scales forming an involucre ; berry reddish. Rich damp woods ; common 
. and §S. 


2. DAPHNE. (Mythological name, the nymph transformed by Apollo 
into a Laurel.) The following are cult. for ornament. 


* Leaves deciduous. 


D. Mezéreum, Linn. Mezereum. Hardy low shrub from Eu.; 1°-3° 
high, with purple-rose-colored (rarely white) flowers, in lateral clusters 


on shoots of the preceding year, in early spring, before the lanceolate 
very smooth green leaves ; berries red. 


* * Leaves evergreen. 


D. Cnedrum, Linn. Hardy under-shrub from Eu., spreading and 
branching, with crowded lance-oblong or oblanceolate leaves (less than 
1’ long), and a terminal cluster of handsome rose-pink flowers in spring. 


© ti 


OLEASTER FAMILY. 377 


D. odéra, Thunb. (D. Japénica and D. Srvénsis). Swenr Dapuye. 
Greenhouse shrub from China, with bright green, lance-oblong leaves, — 
and terminal clusters of white or pale pink sweet-scented flowers. in 
winter. 

i 


CI. ELHAGNACE#, OLEASTER FAMILY. 


Silvery-scurfy shrubs or small trees, often having dicecious 
inconspicuous flowers, the calyx tube of the fertile ones itself 
inclosing the ovary, becoming fleshy and ripening into a sort 
of berry around the akene-like true fruit, the seed of which is 
erect. Otherwise much like the preceding family. Leayes 
entire. 


1. ELAZAGNUS. Flowers perfect and axillary, with a 4-cleft calyx (the border deciduous). 
Stamens 4, inserted on the throat. Style linear, the stigma on the side. Fruit drupe- 
like, containing a long 8-grooved stone. Leaves alternate. 

2. SHEPHERDIA. Flowers diccious, the calyx 4-cleft and, in the pistillate flowers, in- 
closing the ovary. Stamens 8, alternating with 8 projections on the disk. Style 
slender. Fruit berry-like. Leaves opposite. 


1. ELZIAGNUS, OLEASTER. (Greek: sacred olive, first applied to 
the Chaste tree.) Small trees or bushes, with light or white foliage. 


* Pedicels much longer than the flowers or fruit (1'-8’). 


Ef léngipes, Gray. Goumr. (E. Epuxis of nurseries.) Diffuse tall 
bush with oval thin leaves, green above and silvery-shining below, and 
single axillary flowers followed by hanging, oblong, rusty-punctate drupes. 
Japan. Cult. for the edible fruit. 


x * Pedicels little, if at all, exceeding the jlower's. 


B. argéntea, Pursh. Sirver Berry. Wild from Minn., W., and 
sometimes cult.; 6°-12° high, stoloniferous, the young branches bearing 
rusty scales; leaves elliptic or lanceolate and undulate, silvery-scurfy 
and rusty ; flowers numerous and fragrant, followed by round-ovoid and 
mealy edible fruit. 

E. horténsis, Bieb. OeasteR. ‘Tall shrub or small tree, often spiny, 
cult. from the Old World for the whiteness of its cottony shoots and 
under surfaces of the narrow-lanceolate or lance-ovate, mostly obtuse 
leaves ; flowers small and yellowish inside, but silvery without, fragrant, 
followed by small red fruits. The Russran Oxivn, somewhat planted in 
the West, is var. Songérica, Bernh. 


2. SHEPHERDIA. (John Shepherd was once curator of the Liver- 
pool Botanic Garden. ) 


S. Canadénsis, Nutt. A low shrub along our northern borders, with 
oval leaves, soon green above, but silvery and with some rusty scurf 
beneath, 4-parted flowers, and yellowish berries. ; 

S. argéntea, Nutt. Burraro Berry. Shrub through the plains and 
mountains far W. and N. W., and planted for ornament and fruit, has 
oblong leaves with narrowed base, silvery both sides, and edible acid red 


berries. 
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OIl. LORANTHACEA, MISTLETOE FAMILY. 


Shrub-like small plants with hard greenish foliage, closely 
\ . . . . . 
allied to the next family and differing chiefly in the more 
reduced flowers and the habit. Parasitic on the branches of 
trees; represented in this country chiefly by 


Phoradéndron flavéscens, Nutt. Amprican or Farse MIsTLEeTor, 
With obovate or oval, yellowish-green, thick, slightly petioled leaves, and 
short, yellowish, jointed spikes in their axils, of dicecious greenish flowers, 
the fertile ones ripening white berries. On deciduous trees, N. J., W. 
and S. 


CIII. SANTALACEAH, SANDALWOOD FAMILY. 


Herbs, shrubs, or trees, with entire leaves and a 4~5-cleft 
calyx valvate in the bud and its tube joined to the 1-celled 
ovary, which contains 2-4 ovules hanging from the top of a 
stalk-like central placenta, but the fruit always 1-seeded and 
indehiscent. Style 1. Stamens as many as the lobes of the 
calyx and opposite them. 


i. COMANDRA. Flowers perfect, in umbel-form clusters. Calyx bell-shaped*or’ urn- 
shaped, provided with a 5-lobed disk above the ovary. Fruit drupe-like or nut-like, 
pearing the persistent calyx lobes on its top. Low perennials, often parasitic on roots 
of other plants. \ 

2. PYRULARIA. Flowers generally imperfect, in spikes or racemes. Calyx 4-5-cleft, 
the divisions recurved, and, in the sterile flowers, with a hairy tuft at the base. Fer- 
tile flowers with a pear-shaped ovary, which becomes a fleshy, drupe-like fruit. Shrubs 
or trees. 


1. COMANDRA, BASTARD TOAD FLAX. (Greek: hair and sta- 
mens.) 


C. umbellata, Nutt. Dry ground, common N.; parasitic on the roots 
of shrubs and trees. Known by the 5 stamens with their anthers con- 
nected with the face of the white calyx lobes, behind them by a tuft of . 
thread-like hairs (to which the name alludes). Stems 6/-10! high, with 
many small, oblong, pale, alternate, and almost sessile entire leaves. Has 
much the aspect of Hypericum. 

C. livida, Rich. Grows on L. Superior, and has larger leaves, 3-5- 
flowered axillary peduncles, short calyx tube with ovate lobes, short 
style, and pulpy red berry. 


2. PYRULARIA. (From Pyrus, from the shape of the fruit.) 


P. pubera, Michx. Oin Nur, Burraro Nur. Shrub 38°-12° high, 
growing in rich woods in the mountains of Penn. and S.; shoots minutely 
downy when young, but becoming glabrous; leaves obovate-oblong, 


py acute, soft and very veiny and minutely punctate; fruit an inch 
ong. 


SPURGE FAMILY. 3879 


CIV. EUPHORBIACEH, SPURGE FAMILY. ~ 


Plants with mostly milky acrid juice and moncecious or 
dicecious flowers, of very various structure; the ovary and 
fruit commonly 3-celled and with single or at most a pair of 
hanging ovules and seeds in each cell. A large family in warm 
countries, always difficult for the beginner. The peculiar 
characters of the flowers are more fully specified in the fol- 
lowing synopsis. 


x Ovules and seeds only one in each cell. 


+ Flowers, both staminate and pistillate, really destitute both of calyx and corolla 7a 
pistillate and numerous staminate ones surrounded by a cup-like involucre 
which imitates a calyx, so that the whole may be taken for one perfect flower. 


1. EUPHORBIA. These plants may be known, mostly, by having the 3-lobed ovary 
raised out of the cup, on a curyed stalk, its 8 short styles each 2-cleft, making 6 
stigmas. Fruit when ripe bursting into the 8 carpels, and each splitting into 2 valves, 
discharging the seed. What seems to be a stamen with a jointed filament is really 
a staminate flower, in the axil of a slender bract, consisting of a single stamen on a 
pedicel, the joint being the junction. 

+ + Flowers of both kinds provided with a distinct calya. 
++ Stamens 5 or more. 
= Flowers in cymose (2-8-forked) panicles ; stamens 10 or more. 

2. JATROPHA. Fertile flowers in the main forks of the panicle. Calyx colored like a 
corolla, in the sterile flowers mostly salver-shaped and 5-lobed, enclosing 10-80 sta- 
mens, somewhat monadelphous in two or more ranks; in the fertile 5-parted. Styles 
8, united below, once or twice forked at the apex. Pod 8-celled, 3-seeded. Leaves 
alternate, long-petioled, with stipules. 

= = Flowers in terminal racemes or spikes. 
|| Leaves scarcely or not at all lobed, often entire. 
° Ovary and fruit 1-celled. 

. CROTONOPSIS. Flowers monecious, in very small terminal or lateral spikes or clus- 

ters, the lower ones fertile. Sterile flowers with an equally 5-parted calyx, 5 spatu- 


late petals, and 5 stamens opposite the petals. Fertile flowers with unequally 
8-5-parted calyx, 0 petals, but 5 petal-like scales opposite the divisions of the calyx. 


oo 


oo Ovary 2-4 (commonly 3-) celled, or rarely 1-celled in No. 6. 


CROTON. Flowers monecious or dicecious, generally in racemes or spikes, Sterile 
flowers with a normally 5-parted calyx, as many petals or rudiments as there are calyx 
lobes and alternating with lobes of the disk, the stamens 5 or more. Fertile flawers 
with a 5-10-cleft or parted calyx, the petals 0 or very small rudiments, 

5. CODLHZUM. Flowers monecious. Sterile flowers with a membranaceous 3 
calyx, the divisions imbricated and becoming reflexed, five short scale-like petals 
alternating with as many glands, and many or numerous stamens. Fertile flowers 
with a 5-cleft calyx but no petals, the ovary surrounded by 5 scales. 

ACALYPHA. Flowers in small clusters disposed in spikes, staminate above, fertile at 
base; or sometimes the two sorts in separate spikes. Calyx of sterile flowers, 4- 
parted, of fertile 8-5-parted. Stamens 8-16, short, monadelphous at base ; the 2 cells 
of the anther long and hanging. Styles 8, cut-fringed on the upper face, red. Pod 
of 8 (rarely 2 or 1) lobes or cells. Fertile flower clusters embraced by a leaf-like cut- 
lobed bract. Leaves alternate, petioled, with stipules, serrate, 
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|| | Leaves prominently digitate-lobed. 


7, RICINUS. Flowers in large panicled clusters, the fertile above, the staminate below. 
Calyx 5-parted. Stamens very many, in several bundles. Styles 3, united at base, 


each 2-parted, red. Pod large, 8-lobed, with 3 large seeds. (Lessons, Fig. 419.) . 


Leaves alternate, with stipules. 
: ++ ++ Stamens 2 or 8. 


8. TRAGIA. Flowers monecious and apetalous, in racemes. Sterile flowers with 3-5- 
cleft calyx. Fertile flowers with 8-8-parted persistent calyx. Calyx lobes valvate im 
the bud. Plants pubescent or hairy. 

9. STILLINGIA. Flowers in a terminal spike, naked and staminate above, a few fertile 
flowers at base. Calyx 2-8-cleft. Stamens 2, rarely 3. Pod 8-lobed. Stigmas 3, 
simple. Bracts with a fleshy gland on each side. Leaves alternate, stipulate. 
Plants glabrous. 


x» x Ovules and mostly seetls 2 in each cell of the ovary and 3-horned pod. Juice not 
milky in the following, which have monecious flowers, mostly 4 sepals, 4 ex- 
serted stamens in the sterile, and 8 awl-shaped spreading or recurved styles or 
stigmas in the fertile, flowers. 


10. BUXUS. Flowers in small sessile bracted clusters in the axils of the thick and ever- 
green entire opposite leaves. Shrubs or trees. 

11. PACHYSANDRA. Flowers in naked lateral spikes, staminate above, a few fertile 
flowers at base. Filaments long, thickish and flat, white. Nearly herbaceous, low, 
tufted ; leaves barely evergreen, alternate, coarsely few-toothed. 

42, PHYLLANTHUS. Flowers axillary and monecious. Calyx commonly 5-6-parted, 
jmbricated in the bud. Petals 0, Stamens generally 8. Ovules 2 in each cell. 
Leaves alternate in 2 ranks. 


1. EUPHORBIA, SPURGE. (Said to be named for Zuphorbus, phy- 
sician to King Juba.) Flowers commonly in late summer. Only the 
commonest species mentioned here. 


* Shrubby species of the conservatory, winter-flowering, with red bracts 
or leaves. 


E. pulchérrima, Willd., or Pornserrta, of Mexico ; unarmed stout shrub, 
with ovate or oblong and angled or sinuately few-lobed leaves, rather 
downy beneath, those next the flowers mostly entire (4/-5! long) and of 
the brightest vermilion-red ; flowers in globular greenish involucres bear- 
ing a great yellow gland at the top on one side. 

E. spléndens, Bojer. Crown or THorns. Mauritius; smooth with 
thick and horridly prickly stems, oblong-spatulate, mucronate leaves, and 
slender, clammy peduncles, bearing a cyme of several deep-red apparently 
2-petalous flowers ; but the seeming petals are bracts around the cup-like 
involucre of the real flowers. 


E. filgens, Karw. (BE. sacquint@rLora). Mexico; unarmed, smooth, 


with slender recurved branches and broadly lanceolate leaves, few-flow- 
ered ; peduncles shorter than the petioles; what appears like a 5-cleft 
corolla are the bright red lobes of the involucre. 


* * Herbs natives of or naturalized in the country, the last and sometimes 
a few of the others cult. in gardens ; flowers late summer. 


+ Glands of the involucre with more or less conspicuous petal-like margins 
or appendages, these usually white or rose-colored (obscure in the first). 


++ Leaves all opposite, small and short-stalked, oblique at the base. @) 
= Seeds not roughened ; leaves entire, and the entire plant glabrous. 


EH. polygonifolia, Linn. A prostrate, spreading, reddish little plant 
growing on the sands of the-seacoast and along the Great Lakes; leaves 


_ 
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oblong-linear, obtuse and mucronate; lobes of the involucre longer than 
the minute and unappendaged glands, 


= = Seeds minutely roughened or wrinkled ; leaves serrulate, and the 
; plant often hairy. 


E. glyptospérma, Engelm. Glabrous or rarely slightly puberulent, 
erect or spreading ; leaves linear-oblong and mostly faleate, very unequal 
at the base, serrulate near the obtuse apex; stipules lanceolate and cut ; 
seeds sharply 4-angled, marked with 6 or 6 sharp transverse wrinkles. 
Ontario, W. 

H. maculata, Linn. Prostrate ; leaves oblong-linear, very oblique at 
base, serrulate above, blotched in the center ; pods sharp-angled, very 
small, with 4 shallow grooves. Common along roads and in dry fields, 

E. humistrata, Engelm. Procumbent, hairy, or puberulent; leaves 
elliptic or obovate, very oblique at the base, sparsely hairy underneath, 
sometimes with a brown spot on the upper side; involucre cleft on the 
back, the truncate or crenate appendages red or white; seeds ovate, 
obtusely angled and minutely roughened. Rich places, Ind., W. 

E. Préslii, Guss. Ascending 10/-20/ high; leaves ovate-oblong or 
linear-oblong, serrate, often with red spot or margins; appendages 
entire; pod blunt-angled; seeds ovate, obtusely angled, wrinkled and 
tubercled, blackish. Common. 


++ ++ Leaves opposite or whorled at the top of the stem, alternate or scat- 
tered below, larger; plants strict. 


HE. marginata, Pursh. Snow on rup Mounrarn. Wild on the plains 
W. of the Mississippi, and cult. for ornament ; leaves pale, ovate or oval, 
sessile, the lower alternate, uppermost in threes or pairs and broadly 
white-margined ; flower-cup with 5 white petal-like appendages behind 
as Jaany saucer-shaped glands. Stout, 2°-3° high. @ 

E. corollata, Linn. Gravelly or sandy soil, from N. Y., S. and W.; 
2°-3° high; leaves varying from ovate to linear, entire, the lower alter- 
nate, upper whorled and opposite ; flower cups umbelled, long-stalked, 
with 5 bright white conspicuous appendages, imitating a 5-cleft corolla. 2/ 


+ + Glands of the involucre destitute of petal-like appendages. 


++ Involucres (or ‘ flowers’’) in terminal clusters, with few or solitary 
glands ; all, or the uppermost, leaves opposite, variable ; stipules small 
and glandular. @ 


E. dentata, Michx. Rich soil from Penn. S. and W.; hairy, only the 
lower leaves alternate, the upper opposite, varying from ovate to linear, 
uppermost paler or whitish at base, and the few glands of the flower cup 
short-stalked. 

E. heterophylla, Linn. Glabrous ; leaves alternate, ovate and sinuate- 
toothed, or fiddle-shaped, or some of them lanceolate or linear and 
entire ; the upper with red base; no petal-like appendages to the flower 
cup and only 1 or 2 sessile glands. Minn., S. 
++ ++ Involucres in a terminal forked or umbel-like inflorescence, wiih 4 or 

5 entire or crescent-shaped glands ; plants ascending or erect, generally 

glabrous ; stipules 0. 
= Leaves of the commonly erect stem alternate or scattered ; those of the 

umbel-like inflorescence whorled or opposite and of diferent shape, 

usually roundish; glands of the flower cup mostly 4. Weeds or weed- 
like. 
| Glands of the flower cup or involucre transversely oval and obtuse. @) 


E. platyphyl/a, Linn, Nat, from Eu. N.; upper stem-leaves lance-oblong- 
acute, minutely serrulate ; uppermost heart-shaped ; floral ones triangu- 
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lar-ovate and heart-shaped; umbel 5-rayed; glands large and sessile ; 


pod beset with depressed warts ; seed smooth. 

_B. obtusata, Pursh. Like the preceding, but taller, 1°-2° high ; stem 
leaves oblong-spatwate and obtuse, the upper heart-shaped ; floral ones 
dilated-ovate; umbel once or twice 8-rayed, then 2-rayed; glands of 
flower cup short-stalked ; pods long-warty. Va., W. and §. 

E. dictyospérma, Fisch. & Meyer. Resembles the preceding, but 
slender ; leaves obtusely serrate; glands small, almost sessile ; seeds 
delicately reticulated. Md. to Minn., and 8. 


E. Helfoscopia, Linn. Weed from Eu., in waste places N.; with stouter 


ascending stems 6/-12/ high; leaves all obovate and rounded or notched 
at the end, the lower wedge-shaped, finely serrate ; umbel first with 5, 
then 3, and at length with 2 rays; glands orbicular and stalked ; pods 
smooth and even; seeds with honeycomb-like surface. 


\| || Glands of the flower cup with 2 long horns ; pod smooth ; seeds sculp- 
tured or pitted and pale. @® @ 


E. Péplus, Linn. Waste places from Eu.; stem erect ; leaves petioled, 
entire, round-obovate, the upper floral ones ovate; umbel first 3-rayed, 
afterwards 2-forked ; pod 2-crested on each lobe. - 

E. commutata, Engelm. Wild from Minn. and Md., 8S. W., on shady 
slopes ; stems with decumbent base; leaves obovate, the upper sessile, 
the rounded floral ones broader than long; umbel 3-forked ; pod cres 
less ; flowers early summer. 


| | | Glands crescent-shaped; pod granular; seeds smooth, dark-col- 
ored. 2 


E. Cyparissias, Linn. Cypress Spurce. , Gardens from Eu. and run- 
ning wild E.; in dense clusters 6/-10! high, smooth ; stem and branches 
crowded with small linear entire leaves, the floral ones small and rounded 
heart-shaped ; umbel many-rayed. 


= = Leaves ail or chiefly opposite, entire, smooth, almost sessile; pod 
snooth. 


BE. Ipecacuadnhe, Linn. Ipecac Spurce. Sandy soil from Conn., 8. 
and W.; branching repeatedly from the long perpendicular root, widely 
spreading ; leaves barely 1/ long, varying from obovate to linear; pe- 
duncles solitary in the forks, slender; flower-cup dull-purple, with 5 
glands. 2 

E. Laéthyris, Linn. Carrer Spurcr, Morr Prant. Cult. from Eu., in 
country gardens; glaucous; stem erect, stout, 2°-3° high ; leaves thick ; 
those of the stem lance-linear, floral ones oblong-ovate and heart-shaped ; 
umbel 4-rayed, then forking; glands short-horned. @ 


2. JATROPHA. (Name not applicable.) Chiefly tropical plants ; one 
is a weedy wild plant, viz. 


J. stimuldsa, Michx. TREAp-sorrLy or SpurGE NETTLE, names refer- 
ring to its stinging bristly hairs, which are like those of Nettles; dry 
sandy soil, branching, 6/-12/ high; leaves rounded heart-shaped, 3-5- 
lobed or variously cleft or parted; flowers slender, white ; stamens 10 
their filaments almost separate. Sandy soil, Va.,S. 2/ 


3. CROTONOPSIS. (Croton-like.) @® 


C. linearis, Michx. A low, slender plant with alternate or opposite 


linear or lanceolate leaves, green above and silvery-hoary and scurfy 
beneath, as are the branches. Sandy soil, N. J., W. and §. 
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4. CROTON. (Greek name of the Castor-oil plant.) @ 


C. glanduldsus, Linn. Rough-hairy and glandular, umbellately 
branched ; leaves oblong or linear-oblong and obtusely toothed ; sterile 
flowers with 4-parted calyx, 4 petals and 4 rays on the disk, and 8 sta- 
mens ; fertile flowers clustered at the base of the sterile spike, with 5- 
parted calyx, very minute rudiments of petals, and three 2-cleft styles ; 
1OE2°7 Via. Wie ands “i 

C. capitatus, Michx. Densely: soft-woolly and somewhat glandular, 
19-2° ; leaves lance-oblong or long-oblong, rounded at the base, entire, 
on long stalks ; sterile flowers with 5-parted calyx, 5 petals and 5 glands 
alternating, and 10-14 stamens; fertile flowers capitate at the base of the 
short sterile spike, with 7-12-parted calyx, 0 petals, and 8 styles twice or 
thrice 2-parted. Barrens, N. J., S. and W. 

C. monanthégynus, Michx. Plant a foot or two high, rusty-glandu- 
lar and whitish-stellate-pubescent ; leaves narrow-oblong to ovate-oblong, 
entire ; sterile flowers few on the summits of short and erect peduncles, 
with 3—5-parted calyx and as many petals and glands, and 3-8-stamens ; 
fertile flowers solitary or few on short recurved peduncles, with 5-parted 
calyx, 0 petals, 5 glands, and 2 sessile, 2-parted stigmas. Barren lands, 
Ind., S. and W. 


5. CODIZUM. (Name constructed from the Malayan name of one 
species.) Plants growing in the Oriental tropics and known in green- 
houses as Crorons. The cultivated forms are very numerous, being 
distinguished by the handsome markings of the foliage. The common- 
est species represented in these forms is C. varjegatum, Blume (C. rfc- 
tum of horticultural literature). 


6. ACALYPHA. (Ancient Greek name of Nettle.) Several species 
are cult. in choice greenhouses for ornamental foliage. Flowering 
through late summer and autumn. 


A. Virginica, Linn. A common, coarse, low weed in fields, ete.; 
smoothish or hairy, turning purplish, with leaves varying from ovate to 
ovate-oblong, serrate ; fertile flowers in short clusters; pod and seed 
smoothish. There is a variety with linear leaves. 

A. Caroliniana, Ell. Has thin heart-shaped, closely serrate leaves, 
mostly a long terminal fertile spike, pods beset with soft prickles, and 
seeds rough-wrinkled. N.J., W. andS. @ 


7. RICINUS, PALMA CHRISTI, CASTOR-OIL PLANT. (Latin 

name of a bug, which the seed resembles.) 

R. communis, Linn. A sort of tree, but cult. in temperate climates as 
a stately annual, for its seeds, from which castor-oil is expressed, and in 
ornamental grounds for its magnificent foliage ; the peltate and palmately 
7-11-cleft leaves 1°-2° broad, or even more; flowers late summer. There 
is only one species, although some of the most distinct forms have been 
given specific names. Probably African. 


8. TRAGIA. (Named for Bock, an early herbalist, whose Latin name 
was Tragus.) Ours 2/ 
* Plant not truly twining ; leaves short-stalked. 


T. innécua, Walt. Erect and branched, soft-hairy and not stinging, 
6/-12'; leaves obovate-oblong to narrow-linear, acute at the base; sta- 
mens 2. Sandy soil, Va., 8. 


, 
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T. nepetzefodlia, Cav. Erect or very slightly twining, bearing stinging 
hairs; leaves ovate- or triangular-lanceolate, cordate or truncate at the 
base; stamens 8-5. Va., S. 


«x * Plant twining ; leaves (except the uppermost) long-stalked. 
T, macrocarpa, Willd. Leaves ovate and acuminate, deeply cordate, 
serrate. Ky., S. 


9. STILLINGIA. (Named for Dr. B. Stillingjleet.) Very smooth 
plants, only S.; flowering all summer. 


* Herb; leaves serrulate. 


S. sylvdtica, Linn. Queen’s Dezicutr. Dry soil, Va., S. and W.; 
1°-3° high, clustered from a woody root; leaves crowded, almost sessile, 
varying from obovate to lance-linear, serrulate ; stamens 2. 


x * Shrubby ; leaves entire. 


S. ligustrina, Michx. River swamps from N. Car., S.; 6°-12° high ; 
leaves lance-obovate or oblong; spikes short; stamens mostly 3. 

S. sebifera, Michx. Tattow rep of China, planted S. Car. and 8.; 
tree 20°-40° high ; leaves rhombic-ovate, long-petioled; stamens 2; seeds 
white, yielding a useful vegetable tallow or wax. ‘ 


10. BUXUS, BOX. (Ancient Latin, from the Greek name of the 
Box Tree.) 


B. sempérvirens, Linn. Tree Box, and its more common var. NANA, 
the Dwarr Box, with much smaller leaves, from the Mediterranean, are 
planted N., chiefly for borders, especially the Dwarf Box. 

11. PACHYSANDRA. (Greek: thick stamens.) 2 


P. proctimbens, Michx. Rocky woods, W. slope of the Alleghanies, 
from Ky., S., and in some gardens ; developing its copious spikes from 
the base of the short procumbent densely tufted stems, in early spring. 


12. PHYLLANTHUS. (Greek: leaf, blossom: the flowers in some 
species being borne on dilated, leaf-like branches.) 


P. Carolinénsis, Walt. A low and slender plant, growing in gravelly 
soils from Penn., S.and W.; leaves short-stalked, obovate or oval; flow- 
ers generally 2 in each axil, 1 staminate, 1 fertile, both almost sessile. @ 


CV. URTICACEA, NETTLE FAMILY. 


This family, taken in the largest sense, includes very various — 
apetalous plants, with monoecious or dicecious flowers (except 
in the Elm Subfamily), having a distinct calyx free from the 
1-seeded (but sometimes 2-celled) fruit. Stamens as many as 
the lobes of the calyx and opposite them, or sometimes fewer. 
Inner bark generally tough. Leaves with stipules, which are 
sometimes early deciduous. 


I. ELM SUBFAMILY. Trees, the juice not milky. Leaves 
alternate, 2-ranked, simple; stipules small and falling early. 
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Flowers moneciously polygamous, or perfect, with the fila- 
ments not inflexed in the bud, and 2 diverging styles or long 
stigmas. Ovary 1-2-celled, with 1 or 2 hanging ovules, in 
fruit always 1-celled and 1-seeded. 


* Fruit dry, winged or nut-like. Anthers turned outwards. 

1. ULMUS. Calyx bell-shaped, 4-9-cleft. Stamens - 4-9 ; filaments long and slender. 
Ovary mostly 2-celled, becoming a 1-celled thin samara or key-fruit winged all round 
(Lessons, Fig. 890). Flowers in clusters in axils of last year’s leaves, in early spring, 
before the leaves of the season, purplish or yellowish-green, Leaves straight-veined, 
serrate, 

2, PLANERA. Like Elm, but flowers more polygamous, appearing with the leaves in 
small axillary clusters; the lobes of the calyx and stamens only 4 or 5; the 1-celled 
1-ovuled ovary forming a wingless nut-like fruit. 


* x Fruit a berry-like globular small drupe. Anthers turned inward. 


8. CELTIS. Calyx 5-6-parted, persistent. Stamens 5 or 6. Stigmas very long, tapering. 
Ovary and drupe 1-celled, 1-seeded. Flowers greenish, in the axils of the leaves ; 
the lower ones mostly staminate and clustered, the upper fertile and mostly solitary 
on a slender peduncle, 


II. HEMP SUBFAMILY. Rough herbs, with watery 
juice and tough fibrous bark. Leaves mostly opposite and 
palmately lobed or compound. Flowers diccious, greenish ; 
the sterile in axillary loose compound racemes or panicles, the 
fertile in close clusters or catkins; calyx of the former with 
5 sepals, of the latter 1 scale-like sepal embracing the ovary 
and akene. Stigmas or hairy styles 2, long. 

4, CANNABIS, Erect herb. Stamens 5, drooping. Fertile flowers in irregular spiked 
clusters. Leaves of 5-7 lanceolate irregularly toothed leaflets. 
5. HUMULUS. Tall-twining. Stamens erect. Fertile flowers in solitary short catkins 


or spikes, 2 flowers under each of the broad thin bracts which make the scales of the 
strobile or hop fruit. ‘ 


Iii. FIG SUBFAMILY. Woody plants, generally trees, 
with milky or colored acrid or poisonous juice. Leaves alter- 
nate. Flowers strictly monccious or dicecious. Styles or 
stigmas commonly 2. 


* Flowers of both kinds mixed, lining the inside of a closed fleshy receptacle, or hollow 
Jlower stalk, which ripens into what seems to be a sort of berry. 

6. FICUS. Receptacle in which the flowers are concealed borne in the axil of the leaves. 
Akene seed-like. Stipules large, successively enveloping the young leaves in the 
bud, falling off as the leaves expand. (Lessons, Figs. 405, 406, 407.) 

« * Flowers of the two kinds mostly separate; the fertile crowded in catkin-like spikes 
or heads, which become fleshy in fruit ; filaments inflexed in the bud, spreading 
elastically when the calyx expands. 

7 MACLURA. Flowers diccious; the sterile in racemes, and nearly like those of Mul- 
berry; the fertile densely crowded in a large spherical head, its calyx of 4 unequal 
sepals, in fruit inclosing the small akene; the whole head ripening into a fleshy 
yellow mass, resembling an orange with « roughish surface. 
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8. MORUS. Flowers usually monecious, both sorts in catkin-like spikes. Calyx 4-parted. 
Stamens 4. Fertile spike altogether becoming an oval or oblong multiple pulpy 
efruit imitating a blackberry, but the pulp consists of the calyx, bracts, etce., of the 
flowers, each inclosing a small akene. (Lessons, Figs. 408, 409, 410.) : 

9. BROUSSONETIA. Flowers diccious; the sterile in cylindrical catkins, and like those 
of Mulberry ; the fertile in globular heads, mixed with little bristly scales, their calyx 
urn-shaped and 8-4-toothed, out of which the ripened ovary protrudes and forms a 
club-sbaped rather fleshy fruit. Style single. 


IV. NETTLE SUBFAMILY, prorsr. Herbs, as to our 
wild species, with bland watery juice and tough fibrous bark; 
many are armed with stinging hairs. Flowers monoecious or 
dicecious, greenish. Filaments transversely wrinkled and in- 
flexed in the bud, straightening elastically when the calyx 
opens. Fruit an akene; style or stigma one and simple. 


*« Plant bearing stinging bristles or hairs. 


10. URTICA. Flowers in racemed, spiked, or head-like clusters; the calyx in both sorts 
of 4 separate sepals. Stamens4. Stigma a sessile globular tuft. Akene flat, ovate, 
straight and erect, inclosed between the larger pair of sepals. Leaves opposite. 

11. LAPORTEA. Flowers in loose open cymes, the upper chiefly fertile, and lower sterile ; 
the latter with 5 sepals and stamens ; the former of 4 very unequal sepals, the two 
outer or one of them minute. Stigma slender awl-shaped, hairy down one side, per- 
sistent on the ovate flat very oblique and nearly naked akene, which is soon reflexed 
on its wing-margined pedicel. Leaves large, alternate. 


x x Plant not stinging. 

12. BE HMERIA. Flowers either diecious or intermixed, clustered in spikes, not involu- 
crate ; the sterile as in Urtica; the fertile with a tubular or urn-shaped calyx barely 
toothed at the apex, inclosing the ovary and closely investing the oblong flat akene. 
Style long and slender, the stigma on one side. Leaves opposite and serrate. 

18. PARIETARIA. Flowers moneeciously polygamous, the different kinds intermixed in 
involucrate-bracted cymose axillary clusters. Sterile flowers like Behmeria. Fertile 
flowers with a tubular or bell-form 4lobed and nerved calyx inclosing the akenes. 
Style slender or none, the stigma tufted. Leaves alternate, entire. 


1. ULMUS, ELM. (The classical Latin name.) Fine trees in deep, 
mostly moist or alluvial soil. Flowers early spring ; fruit in early summer. 


* Leaves rough and harsh on the upper, soft and usually downy on the lower 
surface ; seed in the middle of the orbicular or round-oval fruit, far away 
From the shallow notch ; flower-clusters globular ; pedicels very short. 


_U. fulva, Michx. S.ippery Erm. Rather small tree, with tough red- 
dish wood, well-known very mucilaginous’ inner bark, and rusty-downy 
buds ; leaves 4/-8! long, doubly serrate, very rough above; these and the 
flowers sweet-scented in drying ; calyx lobes and stamens 7-9 ; fruit much 
less than 1 long, the seed-bearing center pubescent. N. Eng., W. and S. 

U. montana, Wither. Wycu-nim or Scorcu Exo. Commonly planted 
from Eu.; leaves smaller and less rough ; buds not downy ; calyx lobes 
and stamens about 5; fruits 1/ long, smooth. ; f 


* % Leaves smooth above, smaller; notch at the sunmit of the fruit reach- 
ing nearly to the seed-bearing cell ; fruit only about 3! long. 


+ Flowers in close clusters; pedicels very short or hardly any; stamens 
4 or 5; fruit smooth, round-obovate. 


U. campéstris, Linn. Ene@uisu Exam. Large tree from Eu., with rather 
short horizontal or ascending branches; leaves 2/—4/ long, mostly or soon 
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smooth. Immensely variable under cultivation, and known under many 


names. The Cor Ewm, U. suserdsa, is a form of this species with 
thick plates of cork on the branches. 


ae Flowers soon hanging on slender stalks, which are jointed above the 
middle; fruit ovate or oval, with 2 sharp teeth at apex, the margin 
downy-ciliate, at least when young. ‘ 


U. Americana, Linn. American or Wuite Exim. Well known large 
tree, with long ascending branches gradually spreading, drooping slender 
branchlets, which are smooth as well as the buds, not corky ; the abruptly 
pointed leaves 2/-4! long ; flowers in close clusters, with usually 7-9 calyx 
lobes and stamens ; fruit smooth except the margins, its incurved points 
closing the notch. The tree is very variable in habit of growth. Forms 
of it are known as Rock Erm and Water Erm. (Lessons, Fig. 80.) 

U. racemosa, Thomas. Corky Wuirs Eim, Rock Exim of some 
eastern communities. Resembles the foregoing, but with downy-ciliate 
bud scales ; branches becoming corky, young branchlets somewhat pubes- 
cent, leaves with straighter veins, and flowers racemed. Vt., S. and W. 

U. alata, Michx. Wuanoo or WincGep Exim. Va. to Mo. and §.; 
small tree, with bud scales and branchlets nearly smooth, winged plates 
of cork on the branches, and small thickish leaves (1/-2/ long) almost 
sessile. 


a PLANERA, PLANER TREE, (J. J. Planer, a German botanist.) 
Flowers greenish, appearing with the leaves in early spring. 


P. aquatica, Gmel. American P. River swamps, from Ky., S. and 
W.; small tree ; leaves ovate-oblong, smooth ; fruit stalked in the calyx, 
beset with irregular warts or crests. 


3. CELTIS, HACKBERRY or NETTLE TREE. (Ancient Greek 
name for the Lotus berry.) Flowers spring; fruit ripe in autumn, 
eatable. 

C. occidentalis, Linn. American H. Small or middle-sized tree, of 
rich low grounds; with reticulated, ovate and taper-pointed, serrate or 
entire leaves, oblique or partly heart-shaped at base, sweet thin-fleshed 
fruit as large as a pea. Var. pumila, a straggling bush, chiefly S., only 
4°-10° high. 


4. CANNABIS, HEMP. (The ancient Greek name.) Flowers all 
summer. (@) 


C. sativa, Linn. Common Hemp. Tall coarse plant from the Old 
World ; cult. for the fibers of its stem, and spontaneous in moist yards. 


5. HUMULUS, HOP. (Name obscure.) Flowers summer. 2 


H. Lupulus, Linn. Common Hor. Wild in alluvial soil N. Eng., W., 
and also cult. from Eu. for hops; the aromatic bitterness resides in the 
yellow resinous grains which appear on the fruiting calyx, akenes, etc.; 
stems almost prickly downwards; leaves heart-shaped and strongly 3-7- 
lobed. 


6. FICUS, FIG. (The Latin, altered from the Greek name of the 
Fig.) 
F. Cérica, Linn. Common Fie. Cult. from the Levant, as a house- 


plant N.; leaves broad, 3-5-lobed, roughish above, rather downy beneath ; 
figs single in the axils, pear-shaped, luscious. (Lessons, Figs. 405-407.) 
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F. elastica, Roxb. Invta-Rupper Trex of E. Indies (not that of S. 
Amer.); tree cult. in conservatories for its beautiful leaves, 6’-10/ long, 
oval-oblong, entire, thick, smooth, bright green, glossy above. , 

F. pdmifa, Linn. (F, répexs and F. sripurAra). China; a delicate 
creeping species, fixing itself firmly by rootlets and covering walls in con- 
servatories; leaves 1’ or less long, oblong-ovate, with unequal partly 
heart-shaped base. 


as MACLURA, OSAGE ORANGE. (Named for the late M77. Maclure, 
founder of the Academy of Natural Sciences, Philadelphia. ) 


M. aurantiaca, Nutt. Common O., or Bois p’arc (Bow Woop, the 
tough yellow wood used for bows by the Indians). Low bushy tree from 


Kan. and Mo., S.; multiplying rapidly by its running roots; planted for | 


hedges, especially W.; armed with slender and very sharp spines ; leaves 
lance-ovate, entire, very glossy ; flowers spring. ; 


8. MORUS, MULBERRY. (Old Greek and Latin name.) ‘Trees. 
Leaves heart-shaped or ovate, mostly serrate, often palmately lobed ; 
short catkin-like spikes axillary or lateral; flowers spring; fruit in 
summer, eatable. (Lessons, Figs. 408-410.) 


* Leaves bright and glabrous, and mostly glossy above. 


M. Glba, Linn. Wuitrr Mutperry. Leaves light green, rather small, 
smooth or very nearly so above and often shining, the veins prominent 
beneath and whitish, variously lobed or divided, the basal lobes unequal, 
the teeth large and for the most part rounded or nearly obtuse, the 
branches gray or grayish-yellow. Fruits small in the half wild form, 
which is common along fences in the E. States, whitish or purple, but in 
the cultivated varieties, as New-American, an inch or two long and purple- 
black, The commonest mulberry of the N: From China. The Russran 
Muvperry is a form of it (var. Tatdrica, Loudon). 


x * Leaves dull green, mostly more or less rough. 


M. latifolia, Poiret. (M. mutticat.is). Murticautis Mutperry. A 
strong-growing small tree or giant shrub, with dull, roughish, and very 
large long-pointed leaves, which are seldom or never prominently lobed, 
and which are often conyex above, bearing black sweet fruit. Original 
of the Downing Mulberry, although the New American (M. alba) often 
passes for that variety; also used for stocks upon which to graft other 
sorts. Not fully hardy in the Northern States. Once much recommended 
here for the silkworm. China. 

M. nigra, Linn, Brack Murnerry. Leaves dark dull green, rather 
large, tapering into a prominent point, commonly very rough above, 
usually not lobed, the base equal or very nearly so upon both sides, the 
teeth rather small and close, the branches brown; fruit large and sweet, 
black or very dark-colored, Native of Asia, probably of Persia and adjacent 
regions, Cult, in the Old World for its fruit, but in America it is very little 
grown. It is not hardy, except in protected places, in N. Eng. and N. Y. 

M. rubra, Linn. Rep Mutperry. Leaves usually large, very various, 
those on the young shoots deeply lobed, with very oblique and rounded 
sinuses in the base of which there are no teeth, the upper surface rough 
and the lower one soft or variously pubescent, the teeth medium or com- 
paratively small and either rounded or bluntish. Generally distributed 
from western N. Eng. to Neb., and southward to the Gulf, being much 
more abundant and attaining a larger size in the south. he fruit is deep 
red, or when fully ripe, almost black, variable in size, often very good, 


nearly always having an agreeable slight acidity. Also cult. as Hicks, 
Stubbs, etc. 
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S2 BROUSSONETIA, PAPER MULBERRY. (Named for P. N. V. 
Broussonet, a French herbalist.) - 
B. papyrifera, Vent. Cult. as a shade tree from N. Y., S.; spreading 
by suckers, with a very fibrous bark ; leaves rough above, downy beneath, 


serrate, some of them ovate or slightly heart-shaped, others 3-cleft or 
variously lobed ; flowering in spring. Japan and adjacent regions. 


10. URTICA, NETTLE. (The classical Latin name.) Common in 
waste grounds and near dwellings ; flowers summer. 
* Flower clusters in branching panicled spikes ; often diectous. 
U. gracilis, Ait. Fence rows, ete., common; 2°-G° high, with ovate- 
lanceoiate, serrate leaves, long petioles, rather few stings, and slender 
spikes. : 
U. dioica, Linn, A weed from Eu., full of stings, 2°-3° high, with 
heart-ovate more deeply serrate leaves, downy beneath and shorter petioles. 


* * Flower clusters shorter than the petiole, mostly 2 in the same axil, 
containing both sorts of flowers ; slings scattered. @ 


U. drens, Linn. Weed from Eu., not common ; 8/-12! high, with ovate 
leaves deeply cut into long spreading teeth; flower clusters small, loose ; 
stings few. 

U. chameedryoides, Pursh. Slender, with heart-ovate or lance-ovate 
leaves moderately toothed, and dense flower clusters ; stings sparse. Iy., S. 


11. LAPORTEA, WOOD NETTLE. (Named for M. Laporte.) 2 


Ly. Canadénsis, Gaud. Moist and rich woods; 2°-3° high; ovate 
leaves 4/-7/ long and long-petioled, a single 2-cleft stipule in the axil; 
flowers all summer. 


12. BO@HMERIA, FALSE NETTLE. (Named for Prof. G. R. Béh- 
mer of Germany.) 2 


B. cylindrica, Willd. Moist shady grounds, 1°-3° high, smoothish ; 
leaves inostly opposite, ovate or lance-ovate, 3-nerved, serrate, long-peti- 
oled; flower-clusters crowded in long narrow interrupted spikes, in summer. 

B. nivea, Gaud. Ramiv, or the Grass-CLotiu PLant of China; 39-49 
high, with ovate leaves white-downy beneath ; planted S. for its valuable 
textile fibers. 


13. PARIETARIA, PELLITORY. (Latin, from its habit of growing 


on walls.) @ 


P. Pennsylvanica, Muhl. Low, only sparingly branched, or simple, 
minutely downy; leaves thin and veiny, roughish with opaque dots, 
oblong-lanceolate. Shady places, Mass., W. and 8. 


CVI. PLATANACEA, PLANE TREE FAMILY. 
This small order consists merely of the genus 


at PLATANUS, PLANE TREE. (The ancient name of the Oriental 
species, from the Greek word for broad, alluding either to the leaves 
or the wide-spreading branches.) Flowers monoecious, in separate 
naked heads hanging on slender peduncles; the sterile of many short 
stamens with club-shaped little scales intermixed ; the fertile of club- 
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shaped or inversely pyramidal ovaries mixed with little scales and 


tipped with a slender awl-shaped simple style, ripening into a sort of 

akene with a tawny-hairy contracted base. No evident calyx. Leaves 

alternate, palmately lobed or angled, the hollowed base of the petiole 
covering and concealing the axillary bud (Lessons, Fig. 74); stipules 
sheathing, like those of the Polygonum Family. Flowers spring. 

P. occidentalis, Linn. AMERICAN PLANn, SYCAMORE, Or Burronwoop. 
Well-known large tree by river banks, with white close bark separating 
in thin brittle plates; leaves truncate or heart-shaped at base, rather 
scurfy-downy until old, the short lobes sharp-pointed, and fertile heads 
solitary. 

P. orientalis, Linn. OrientTaL PLANs, especially its var. ACERIFOLIA, 


occasionally planted in this country, is very like ours, but is not so hardy, 
has leaves more cut and sooner smooth, the heads larger. 


CVII JUGLANDACEZ, WALNUT FAMILY. 


Trees with alternate pinnate leaves, no stipules, and mone- 
cious flowers; the sterile ones in catkins with an irregular 
calyx and several stamens; the fertile single or 2 or more in 
a cluster, with a 3-5-lobed calyx, the tube of which is adherent 
to the ovary, sometimes bearing petals. Ovary incompletely 
2-4-celled, but with only a single ovule, erect from its base, and 
ripens into a large fruit, the bony inner part of which forms 
the nut, the fleshy at length-dry-outer part the husk. Seed 
4-lobed, filled with the fleshy and oily embryo, the large and 
separated cotyledons deeply 2-lobed and crumpled or corru- 
gated. 


1. JUGLANS. Sterile flowers in solitary catkins from the wood of the preceding year, 
each with 12-40 stamens on very short filaments. Fertile flowers on a terminal 
peduncle, with a 4-toothed calyx, 4 little green petals and 2 club-shaped and fringed 
conspicuous stigmas. —Husk of the fruit drying up before splitting. Bark and shoots 
resinous-aromatic and strong-scented. Buds several, one over the other, the upper- 
most far above the axil (Lessons, Fig. 78). Pith in plates. Leaflets numerous. 

2. CARYA. Sterile flowers in clustered lateral catkins, with 3-10 almost sessile anthers. 
Fertile flowers 2-5 in a cluster on a terminal peduncle; no petals; stigmas 2 or 4, 
large. Husk of the fruit splitting into 4 valves, and falling away from the smooth 
nut. Valuable timber and nut trees, with very hard and tough wood, and scaly buds 
single (Lessons, Fig.°73), from which are usually put forth both kinds of flowers, 
the sterile below and the fertile above the leaves. 


1. JUGLANS, WALNUT. (Name from Jovis glans, the nut of Jupiter.) 
Flowers spring; fruit ripe in autumn. Seed sweet and edible. 


* Nut with rough and furrowed surface, from which the dried husk does 
not fall away ; seed very oily. 


J. cinérea, Linn. Burrernur or Wurtz W. Middle-sized tree with 
smooth gray branches, growing from N. Eng. to Kan. and S.; stalks and 
shoots clammy-downy ; leaflets downy, at ‘Teast beneath, oblong-lanceo- 
late, pointed, serrate ; fruit oblong; nut with very rugged ridges. 
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J. Sieboldidna, Maxim. Japanese W. Tree of medium to large si 

‘ . 2 a e size 
with pubescent shoots and leaves; leaflets 11-17, large, elliptic oblong 
and acuminate, sessile, sometimes not strictly opposite, rather coarsely 
serrate ; fruits in long clusters of 10-20, inversely top-shaped when the 
husk is on, the shell thin and very little furrowed, the nude nut 1/-2/ 
long. Japan. - 

J. nigra, Linn. Brack W. Large tree, with dark rough branches ; 
pales and as not eenny; minutely downy; leaflets smoothish, 
ovate-lanceolate, serrate ; fruit spherical (rarely ovoid and someti h 
husk striped). Mass., S. and Ww. ‘ A Hepa za 


* * Husk friable, separating when dry from the roundish and smoothish 
thin-shelled nut. 


J. régia, Linn. Enevisn Warnvz, so called, but native of Asia ; leaf- 
lets oval, entire, smoothish ; fruit ripens sparingly in Middle States. 


2. CARYA, HICKORY. (Greek name of the Walnut, applied to these 
North American trees.) Flowers in rather late spring; nuts fall in 
autumn. 


« Sterile catkins in a sessile cluster; leaflets 18-15, short-stalked jy nut 
edible. 


C. oliveeférmis, Nutt, Pxrcan. Along rivers, from Ind. and Ia., S.; 
leaflets oblong-lanceolate, taper-pointed ; nut cylindrical-oblong, olive- 
shaped, the seed delicious. Now cult. in the S. 


* * Sterile catkins 3 or more together on a common peduncle; leaflets 
sessile or nearly so, of 5-9 or rarely 11-138 leaflets; nut globular or 
short-oval. 


+ Nuts sweet-tasted and edible (the hickory-nuts of the market); the 
husk splitting into 4 thick and hard valves; buds large, of about 10 
scales. 


C. alba, Nutt. Swenipark or SHacBark H. Bark of old trumks 
very shaggy, separating in rough wide strips; inner bud scales becoming 
very large and conspicuous on the young shoot; leaflets 5, the 3 Pagees 
much larger and lance-obovate; nut white, the meat high-flavored. N. 
Eng., W. and S. 

C. sulcata, Nutt. Western or Bic Sueripark H., Kinenurt. Dif- 
fers from the foregoing in lighter-colored heart wood, 7-9 leaflets more 
downy beneath; fruit with very thick husk 4-ribbed above the middle, 
and larger yellowish or dull-white nut (sometimes 2’ long) mostly with 
a point at both ends. N. Y., 8. W. 

C. tomentosa, Nutt. Mockrr Nut or Wuirrnnart H. Bark rough, 
but not splitting off in strips; shoots and lower surface of the leaves 
woolly-downy when young; leaflets 7-9, lance-obovate, or the lower 
lance-oblong ; fruit with very thick hard husk, and globular nut (mot 
flattish on the sides) brownish, very thick-shelled, hardly fit to eat. N. 
Eng., W. and S., commonly on rich hillsides. 

C. microcdrpa, Nutt. Bark somewhat shaggy, but separating in nar- 
row thin plates; foliage glabrous; fruit rather small and thin-husked, 
edible, but not rich. N. Y. to Del. and Ill. Foliage and fruit smaller 
than C. alba. 


«+ + Nuts bitter, in a rather thin and friable husk, which splits only at 
the top, or tardily to near the base; bark on the trunk close; bud scales 
falling early. 

C. porcina, Nutt. Brown or Broom H., Pienur. Bark of trunk 

rough and furrowed, but not separating in plates ; bud scales about 10, 
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small; shoots and leaves nearly smooth ; leaflets 5-7, obovate-lanceolate ; 
fruit pear-shaped; nut oblong or oval, hard-shelled, seed at first sweet, 
then bitterish. Me., S. and W. : 

C. amara. Nutt. Bitrer Nur. Moist or low grounds, N. Eng., W. 
and S.; bark of trunk smooth and very close ; yellowish bud scales about 
6; shoots and leaves pubescent when young; leaflets 7-11, lanceolate or 
lance-oblong; fruit globular; nut white, thin-shelled, and tender, also 
globular; seed at first sweet, then very bitter. 

C. aquatica, Nutt. Warer H. River swamps, S. Car., S, Small 
tree, with rough bark; bud scales as in the last; leaflets 9-18, lanceolate, 
smooth ; nut thin-shelled, 4-angular, flattish; seed very bitter. 


CVIII. MYRICACEZ, SWEET GALE FAMILY. 


Shrubs, with resinous-dotted often fragrant simple leaves, 
and moncecious or dicecious flowers solitary under a scale-like 
bract, both kinds in short scaly catkins or heads, and destitute 
of any proper calyx or involucre, the 1-seeded fruit a fleshy 
little drupe or at length dry nut, commonly coated with wax. 
1. MYRICA, Flowers diecious or monecious, the catkins from lateral scaly buds ; each 


flower with a pair of bractlets; the sterile of 2-8 stamens; the fertile of an ovary bear- 
ing 2 slender stigmas and surrounded by a few little scales. 


Ls MYRICA, BAYBERRY, SWEET GALE. (Ancient name of some 
aromatic shrub.) Flowers spring, with or earlier than the leaves. 


% Leaves entire or simply serrate; flowers mostly diecious, the ovary with 
2-4 scales at base and the nut globular. 


M. Gale, Linn. Swerer Gate. Cold bogs N.; 19-49 high, with pale 
wedge-lanceolate leaves, serrate towards the apex; little nuts crowded, 
and as if winged by a pair of scales. 

M. cerffera, Linn. Bayserry, Wax Myrrrie. Along the coast, 
Canada S., and on Lake Erie; shrub 2°-8° high, with fragrant lance- 
oblong or lanceolate mostly entire leaves, becoming glossy above, the 
scattered bony nuts thickly incrusted with greenish or white wax, and 
appearing like berries: ' 

* «x Leaves pinnatifid; flowers mostly monecious, the ovary with 8 long 
linear scales at base, the nut ovotd-oblong. 


M. asplenifdlia, Endl.. Sweet Ferry. In sterile soil, N. Eng. to 
Minn., and S.; 19-2° high, with linear-lanceolate downy leaves, pinnatifid 
into many short and rounded lobes, resembling a Fern, and sweet-aro- 
matic. 


CIX. CUPULIFERH, OAK FAMILY. 


Trees or shrubs, with alternate and simple straight-veined 
leaves, very deciduous stipules, and moncecious flowers; the 
sterile in slender catkins (except in the Beech); the fertile 
solitary, clustered or spiked, and furnished with an involucre 
which forms a cup or covering to the 1-celled 1-seeded nut, or in 
the Birches and Alders with no involucre. Fruit a rounded, 
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angled or winged nut, coming from an ovary with 2 or more 
cells having 1 or 2 ovules hanging from the summit of each; 
but all except one cell and one ovule are abortive. There is 
a calyx adhering to the ovary, as is shown by the minute 
teeth crowning its summit. Seed filled by the embryo, which 


has thick and fleshy cotyledons. 


* Sterile and fertile flowers in separate scaly catkins ; fertile flowers with no calyx or 
involucre; fruit flat or winged, small; stigmas 2, thread-like. 

1. BETULA. Sterile catkins long and hanging, with 8 flowers under each shield-shaped 
scaly bract, each with a scale bearing 4 short stamens with 1-celled anthers. (Lessons, 
Fig. 207.) Fertile catkins stout; 2 or 8 flowers under each 8-lobed bract, each of a 
naked ovary ripening into a rounded broadly winged scale-like little key-fruit, tipped 
with the 2 stigmas, 

2. ALNUS. Flowers much as in Betula, but usually a distinct 3-5-parted calyx; anthers 
2-celled ; oval fertile catkins composed of thick and at length woody persistent scales ; 
and the little nutlets less winged or wingless. 


« x Sterile flowers in pendulous catkins, the fertile in a short cluster or head; the 
sterile consisting of a few short stamens partly adhering to the bract, and des- 
titute of any proper calyx; the anthers \-celled ; fertile flowers in pairs under 
each bract of a head, spike, or short catkin, each with one or two bractlels. form- 
ing a foliaceous or sac-like involucre to the nut. Sterile catkins rather dense. 


3. CORYLUS. Scales of the sterile catkin consisting of a bract to the inside of which 2 
bractlets and several stamens adhere. Fertile flowers in a little head, like a scaly 
bud; stigmas 2, long and red. Nut rather large, bony, wholly or partly inclosed in 
a leaf-like or tubular and cut-lobed or toothed involucre, 

4, OSTRYA. Scales of the sterile catkin simple. Fertile flowers in a sort of slender cat- 
kin, its bracts deciduous, each flower an ovary tipped with 2 long slender stigmas 
and inclosed in a tubular bractlet, which becomes a bladdery greenish-white oblong 
bag, in the bottom of which is the little nut; these together form a sort of hop-like 
fruit. 

5. CARPINUS. Sterile catkin asin Ostrya. Fertile flowers in a sort of slender loose cat- 
kin; each with a pair of separate 3-lobed bractlets, which become leaf-like, one each 
side of the small nerved nut. 

# * Sterile flowers in hanging catkins or a pendulous head, with a distinct 4-T-lobed 
calyx and 3-2) slender stamens ; fertile flowers 1+ in a cup or bur-like invo- 
lucre. 

+ Sterile flowers clustered in slender catiins ; their bracts inconspicuous or decid- 

uous, 


6. QUERCUS. Stamens 3-12. Fertile: flower only one in the bud-like involucre, which 
becomes a scaly cup. Stigma 3-lobed. Nut (acorn) terete, with a firm shell, from 
which the thick cotyledons do not emerge in germination. (Lessons, Figs. 36, 37, 888.) 

t CASTANEA, Stamens 8-20. Fertile flowers few (commonly 3) in each involucre, one 
or more ripening; stigmas mostly 6 or 7, bristle-shaped. Nuts coriaceous, ovoid, 
when more than one flattened on one or both sides, inclosed in the hard and thick 
very prickly bur-like at length 4-valved involucre. Cotyledons somewhat folded 
together and cohering, remaining underground in germination. 

+ + Sterile flowers in small heads on drooping peduncles. 


8, FAGUS. Calyx of sterile flowers bell-shaped, 5-7-cleft, containing 8-16 long stamens. 
Fertile flowers 2 together on the summit of a scaly-bracted peduncle; the innermost 
scales uniting form the 4-lobed involucre ; ovary 8 celled when young, crowned by 6 
awl-shaped calyx teeth and a 3-cleft or 3 thread-like styles; in fruit a pair of sharply 
8-sided nuts in the 4-cleft soft-prickly rigid inyoluere, Cotyledons thick, somewhat 
crumpled together, but rising and expanding in germination. (Lessons, Figs. 81-83.) 
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1, BETULA, BIRCH. (The ancient Latin name.) Trees with slender 
spray (or a few low shrubs), more or less spicy-aromatic twigs, sessile 
scaly buds, flowers in early spring along with the leaves; the sterile 
catkins golden yellow; the fertile ones mostly terminating very short 
2-leaved branches of the season. 


* Trunk with brown or yellow-gray bark, the inner bark, twigs and thin 
straight-veined leaves spicy-aromatic; petioles short; thick fruiting 
catkins with their thin scales rather persistent ; fruit with narrow wing. 


B. lénta, Linn. Sweer, Brack, or Cuerry Bircu. A rather large tree, 
50°-75°, with fine-grained valuable wood, dark brown close bark on the 
trunk (not peeling in thin layers) and bronze-reddish twigs, very aromatic; 
leaves oblong-ovate and somewhat heart-shaped, sharply doubly serrate all 
round, soon glossy above and almost smooth; fruiting catkins oblong- 
cylindrical, the scales with divergent lobes. Rich woods, N. Eng., W. and 8. 

B. lutea, Michx. f. Yerrow or Gray Bircn. Less aromatic; bark 
of trunk yellowish-gray and somewhat silvery, separating in thin layers ; 
leaves duller, more downy, and rarely at all heart-shaped ; fruiting cat- 
kins short-oblong, with thinner and narrower barely spreading-lobed 
scales. Same general range. 


* * Trunk with chalky-white bark peeling horizontally in thin sheets ; 
leaves and narrow cylindrical smooth catkins slender-stalked ; bracts 
falling with the broad-winged fruit. 


B. G/ba, Linn. Evrorean Wuire Brrcu, but much cultivated, partic- 
ularly the weeping and cut-leaved forms ; tree 50°-60°, with open top, and 
small (in the normal form) leaves which are triangular-ovate with a truncate 
or rounded (or even somewhat cordate) base, and not strongly acuminate. 

B. populifolia, Ait. American Wuire Brrcu, Gray Bircw. Small 
slender tree, 15°-30°, with mostly larger dangling leaves than the last, 
very lustrous above, strongly triangular-ovate or diamond-ovate, the base 
slanting, and the apex very long-acuminate. Poor soils, N. Eng. to Del., 
and L. Ontario. 

B. papyrifera, Marsh. Paper or Canoz Biron. Large tree, from upper 
part of Penn. N., mostly far N. and N. W.; with ovate and even heart- 
shaped leaves (dull and often pubescent beneath,-and dark green above), 
and more papery bark than in White Birch, separating in ample sheets. 
* * & Trunk with greenish-brown bark, hardly peeling in layers, reddish 

twigs little aromatic, and oblong downy short-stalked catkins j wings of 

Sruit broad. 

B. nigra, Linn. River or Rep Bircw. Middle-sized tree of low river 
banks, commonest S. (but growing from Mass, to Minn. and §.); leaves 
rhombic-ovate, whitish and mostly downy beneath. 

* x * x Shrubs with brown tight bark, small thickish crenate leaves, and 
oblong or cylindrical glabrous mostly erect short-peduncled catkins. 

B. pumila, Linn. Low or Dwarr Biron. Erect or ascending, 2°-8° - 
leaves obovate or orbicular, soft-downy beneath. Bogs, Conn., S. and W. 


2. ALNUS, ALDER. (Ancient Latin name.) Small trees or shrubs, 
with narrow leaf-buds of very few scales and often stalked, and catkins 
mostly clustered or racemed on leafless branchlets or peduncles. 

* Flowers with the leaves in spring, the sterile from catkins which were 
naked over winter, while the fertile catkin was inclosed in a scaly bud. 


A. viridis, DC. Grrrn or Mounrarn Atprr. On mountains and far 


N.; 3°-8° high ; leaves round-oval or ovate, glutinous ; fruit with a broad 
thin wing. 
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Oe Flowers in earliest spring, much before the leaves, both sorts from 
catkins which have remained naked over winter ; wing of fruit narrow | 
and thickish. 


A. serrulata, Willd. Smoorm A. Common especially S. (Mass. to 
Minn., and S.); 6°-12° high, with obovate smooth or smoothish leaves 
green. both sides and sharply serrate. 

A. incana, Willd. Sprckitep or Hoary A. Common N., along 
streams ; 8°-20° high ; with broadly oval or ovate leaves rounded at base, 
serrate, and often coarsely toothed, whitened and commonly downy 
beneath. 

A. glutindsa, Willd. Cult. from Eu., under several names, some forms 
cut-leaved ; leaves round-obovate and scalloped, and finely sharp-toothed, 
a tuft of down in the axils of the veins beneath, the young growth and 
petioles glutinous. 


, 

3. CORYLUS, HAZELNUT, FILBERT. (Classical Latin name.) 
Shrubs, with flowers in early spring preceding the rounded-heart-shaped, 
doubly serrate, at first downy leaves. Edible nuts ripe in autumn. 

C. Avelfana, Linn. Evurornan H., Fivsert or Cosnur. Occasionally 
planted ; 6°-10° high, with bristly shoots, and smoothish deeply-cleft 
involucre about the length of the (1’ long) oval nut. 

C. Americana, Walt. American H. Thickets; 4°-6° high, with 
more downy shoots, leaves, and involucre, the latter open down to the 
smaller globular nut in the form of a pair of broad cut-toothed leafy 
bracts. N. Eng. to Dak., and S, ‘ 

C. rostrata, Ait. Brakep H. Thickets and banks, mostly N.; 2°-5° 
high, with more ovate and scarcely heart-shaped leaves, the densely bristly 
involucre prolonged in a narrow curved tube much beyond the ovoid nut. 


4. OSTRYA, HOP HORNBEAM. (Classical name.) Slender trees, with 
very hard wood; flowers appearing with the Birch-like leaves, in spring. 


O. Virginica, Willd. American H., Ironwoop or LeveERwoop. Tree 
20°-50° high, with brownish rough bark, and oblong-ovate taper-pointed 
sharply doubly-serrate leaves downy beneath, the sacs of the fruit bristly 
at base. Wood white. Common. 


5. CARPIN US, HORNBEAM. (Ancient Latin name.) Low trees or 
tall shrubs, with furrowed trunks and very hard wood, the close gray 
bark and small leaves resembling those of the Beech ; flowers with the 
leaves, in spring. 

C. Caroliniana, Walt. American H., Buuz or Water Breecu. Banks 
of streams N. Eng. to Minn., and S.; 10°-20° high; with ovate-oblong 
pointed doubly serrate leaves, becoming smooth, and halberd-3-lobed 
bracts of the involucre. 


6. QUERCUS, OAK. (The classical Latin name.) Flowersin spring ; 
acorns ripe in autumn, Natural hybrids occur. 

§ 1. ANNUAL-FRUITED Oaks, the acorns maturing the autumn of the Jirst 
year, therefore on the wood of the season, usually in the axil of the 
leaves, out of which they are often raised on a peduncle; kernel com- 
monly sweet-tasted ; no bristles on the lobes or teeth of the leaves. 

* Wuire Oaks, with lyrately or sinuately pinnatifid and deciduous leaves. 

+ Leaves not glaucous or white beneath. 


Q. Rébur, Linn, Evropzan or Enexisu Oak. Large, strong tree; 
leaves small, sinuate-lobed, but hardly pinnatifid ; acorn oblong, over 1/ 
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: i} 
long, one or a few in a cluster, which is nearly sessile in the axils in var. 
SESSILIFLORA, raised on a slender peduncle in var. PEDUNCULATA. Various 
forms are cult. for ornament, especially yellow-leaved and cut-leaved 
varieties. Hu. 


+ + Leaves pale or whitish beneath. 


Q. alba, Linn. Wuire Oax. Rich soil, Me. to Minn., and S.; large 
tree with whitish bark; leaves soon smooth, bright green above, whitish 
beneath, with 3-9 oblong or linear obtuse and mostly entire oblique lobes ; 
the shallow rough cup very much shorter than the ovoid-oblong (about 
1’ long) acorn; seed edible. 

Q. stellata, Wang. Post, Roucu, Box Wurre or Iron Oak. Small 
tree in barren soil, commonest S., with very durable wood ; thickish leaves 
grayish-downy beneath, pale and rough above, sinuately 5-7-lobed, the 
lobes divergent and rounded, the upper pair larger and sometimes 1-38- 
notched ;-naked cup deep saucer-shaped, half or one third the length of 
the small acorn. 

Q. macrocarpa, Michx. Bur Oar, Ovrer-cur or Mossy-cup Oak. 
Middle-sized tree in fertile soil, commonest W., but occurs in N. Eng.; 
with obovate or oblong lyrately pinnatifid leaves of various shape, pale 
or downy beneath, smooth above; cup deep, thick and woody, from 
hardly 1/ to 2! in diameter, covered with hard and thick pointed scales, 
the upper ones tapering into bristly points, making a mossy-fringed 
border ; acorn 1'-14/ long, half or wholly covered by the cup. 

Q. lyrata, Walt. Souruern Over-cur Oax. Large tree in river 
swaiups, from N. Car., S. and W.; leaves crowded at the end of the 
branchlets, obovate-oblong, with 7-9 triangular and entire acute lobes, 
glossy above, whitish-downy beneath; cup sessile, globular, rough with 
rugged scales, almost covering the globular nut. 


* x CuestnuT Oaxs, with toothed or sinuate leaves, not lobed except 
slightly in the first species, white or whitish-downy beneath; cup hoary, 
about half the length of the oblong-ovoid edible acorn. 


+ Tall forest trees. 


Q. bicolor, Willd. Swamr Wuire Oax. Handsome tree, with leaves 
intermediate between the White and the Chestnut Oaks, being more or 
less obovate and sinuate-toothed, or some of them nearly pinnatifid, hoary 
with soft down beneath, wedge-shaped at base, the main veins only 6-8 
pairs and not prominent ; peduncle in fruit longer than the petiole ; cup 
often mossy-fringed at the margin; acorn hardly 1! long. Streams, 
banks, and swamps, Me. to Minn., and S. 

Q. Michatxii, Nutt. Basker or Cow Oax. _ Leaves oval or obovate, 
acute, blunt or even cordate at the base, dentate, rigid, very tomentose 
beneath ; fruit short-peduncled, the cup shallow and without fringe, but 
covered with hard and stout acute scales; acorns 13! long. Large tree, 
growing in swamps and along streams from Del. and S. Ind., S. 


Q. Prinus, Linn. Cursrnut Oa. Large, rough-barked tree, on banks ° 


and hillsides, from Mass. and N. Y., S.; leaves variable, thick, obovate, 
oblong or even nearly lanceolate, base acute or obtuse, undulately crenate- 
toothed, pale and minutely downy beneath ; fruiting peduncles shorter 
than the leaf stalks ; cup thick, generally tuberculate ; acorn 1/-1}/ long. 

Q. Muhlenbérgii, Engelm. Yrritow Oax, Cuestnut OaK. Leaves 
much like those of the Chestnut, 5!-7! long, slender-stalked, oblong or 
lanceolate, acute, obtuse at the base, nearly equally and rather sharply 
toothed ; cup nearly sessile, shallow and thin, with small appressed scales ; 
acorn small, }/—}/ long. Rich lands, Mass. to Minn., and §. 


+ +- Bush, rarely tree-like at the West. 


Q. prinoldes, Willd. Dwarr Cuestnur Oak, or CHINQUAPIN OAK, 
Barren or sandy soil, ranging-with the last ; shrub 2°-4° high, with obo- 
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vate or oblong-sinuate leaves narrowed at base; and acorn and cup like 
that of Q. Muhlenbergii, but very much smaller ; producing little abor- 


tive acorns in the axils of some of the scales of the cup. 


* * * Live Oax, with evergreen coriaceous leaves, not lobed. 


Q. virens, Ait. Live Oax. Barrens or sands along the coast, trom 
Va., S.; small or large tree, or a mere shrub, with very durable firm wood, 
the branchlets and lower face of the small oblong entire (or rarely spiny- 
toothed) leaves hoary; conspicuous peduncle bearing 1-3 small fruits, 
with top-shaped cup and oblong acorn. = 


§ 2. BiennraL-rruiTED Oaks, the acorns not maturing until the autumn 
of the second year, and therefore borne on old wood below the leaves of 
the season, on short and thick peduncles or none; kernel always bitter ; 
tip or lobes of the leaves commonly bristle-pointed. 


* Brack and Rep Oaks, with long-petioled and sinuate-lobed or pinnatifia 
deciduous leaves. % 


+ Mature leaves smooth on both sides or nearly so, generally ovate, oblong, 
or some of the larger obovate in outline, and varying from sinuately to 
deeply pinnatifid, turning various shades of red or crimson in late 
autunn ; wood coarse-grained. 


++ Leaves with wedge-shaped base and short petiole, rather thick and cori- 
aceous. 


Q. Catesbzi, Michx. Turkey or Barrens Scrus Oax. Small tree 
in pine barrens, N. Car., 8.; leaves deeply pinnatifid or 3-5-cleft, the 
long and narrow or unequal lobes somewhat scythe-shaped and often 
nearly entire ; cup very thick and of coarse scales, 1’ or less broad, half 
inclosing the ovoid nut. 


a+ ++ Leaves mostly rounded or obtuse at the base, slender-petioled, thinner. 


Q. rvbra, Linn. Rep Oax. Common in rich and poor soil in N. 
States; large open-topped tree, with dark gray smoothish bark, very 
coarse reddish wood, and thinnish moderately pinnatifid leaves; cup 
saucer-shaped, sessile or on a short and abrupt narrow neck, of fine close 
scales, very much shorter than the nearly oblong acorn, which is 1! or 
less in length. 

Q. coccinea, Wang. Scarrter Oax. Dry or barely moist soil, Me. 
to Minn., and $.; large tree with gray bark, the interior reddish, rather 
firm leaves more or Jess glossy above and deeply pinnatifid ; cup coarse- 
scaly, top-shaped or hemispherical with a conical scaly base, covering 
half or more of the roundish acorn (this 3/-}/ long). 

Var. tinctdria, Gray. Qurrcirron, YELLOW-BARKED, or Brack Oak. 
Bark of trunk darker-colored, thicker, rougher, internally orange (quer- 
citron), and much more valuable to the tanner and dyer; cup less top- 
shaped ; leaves less pinnatifid or some of them barely sinuate, thinner, 
less glossy, and more like those of Q. rubra. Ranges with the species. 

Q. paltistris, Du Roi. Swamp Spanisu or Pin Oar. Low grounds, 
Mass. to Minn., and §.; middle-sized tree, with less coarse wood, deeply 
pinnatifid smooth leaves with their divergent lobes separated by broad 
and rounded sinuses; cup flat-saucer-shaped, with a short scaly base or 
stalk, of fine scales, very much shorter than the roundish acorn, which is 
barely 4/ in length. 


s- + Leaves downy beneath even when mature; cup saucer-shaped with 
top-shaped base. 


Q. falcata, Michx., Spanisw Oax. — Dry soil, Long Island to Mo., and 
8.3, large tree, with oblong leaves obtuse or rounded at base, 3-5-lobed 
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towards the top, grayish or yellowish-downy beneath, the lobes mostly 
narrow and entire or sparingly toothed and somewhat curved; acorn 
lobular, hardly 3! long. beni 

: Q. ilicifdlia, Wines Bzar or Brack Scrup Oak. Sterile hills and | 
barrens, mostly N. and W.; shrub 3°-8° high, straggling ; leaves obovate ! 
with wedge-shaped base, above angularly 3-7-lobed, whitish-downy be- 
neath ; acorn ovoid, barely 3! long. re 


* * THICKISH-LEAVED Oaxs, some of them almost or quite evergreen at 
the South, coriaceous but deciduous N., entire, sparingly toothed, or 
barely 3-lobed at the swmmit. 


+ Leaves widening upwards, where they are sometimes moderately 3-5- 
+ lobed; acorns globular, ovoid, small. 


\ a 

Q. aquatic, Walt. Warer Oax. A small tree, with very smooth 

and glossy} rébovate-spatulate, oblanceolate, or wedge-oblong leaves, 
~~ Mone-taperin¥ at base ; cup saucer-shaped. Wet ground, from Del., S. 

Q. nigra, Linn. Buack-sack or Barren Osx. Barrens, from N. Y., 
S. and W.; low tree (8°-25° high), with wedge-shaped leaves widely 
dilated and mostly 3-lobed at summit, but often rounded at the narrow 
base, rusty-downy beneath, smooth and glossy above; cup top-shaped, 
coarse-scaly. 


+ + Leaves generally entire, not widened upwards; acorns spherical, 
small. 


Q. imbricaria, Michx.. Laurer or Saincire Oan. A middle-sized 
tree, with laurel-like, lance-oblong leaves glossy above, more or less downy 
beneath ; cup saucer-shaped or top-shaped. Rich soils, Penn., W. 
and S. 

Q. cinérea, Michx. Uprtanp Wittow Oax. Dry pine barrens, N. 
Car., S.; small tree or shrub ; resembles Live Oak, but more downy, nar- 
rower-leaved, the cup shallow, and small acorn globular. 

Q. Phéllos, Linn. Wittow Oak. Sandy low woods from N. Y., S. 
and W.; a middle-sized tree, remarkable for its linear-lanceolate, smooth, 
willow-like leaves narrowed at both ends. 


7. CASTANEA, CHESTNUT. (Classical name, taken from that of 
a town in Thessaly.) Flowers in summer, appearing later than the 
elongated strongly straight-veined and merely serrate leaves. 


C. sativa, Mill. European Curstnut. Large tree, with oblong-lance- 
olate leaves, which are abruptly pointed or not long-petioled, the teeth 
rather small but ending in a prominent, generally somewhat incurved » 
spine ; when mature smooth and green both sides; nuts large, 2 or 3 in 
each involucre. Several varieties are cult. for the large nuts. 

Var. Americana, Watson. American C. Larger freer-growing tree, 
with mostly larger and broader and thinner leaves, which are prominently 
taper-pointed, the teeth large and crowned with longer and more spread- 
ing spines ; nuts smaller but better. Also cult. in a few named varieties. 
Rocky woods, Me. to Mich., and S. 

C. Japénica, Blume. Japanese C. Small tree, with narrow (oblong- 
lanceolate) small leaves which are truncate or cordate at the base, and 
white-tomentose beneath, mostly long-pointed, the teeth small and sharply 
awn-pointed. Somewhat planted for its very large nuts. 

C. pumila, Mill. Cuinquarin. Sandy dry soil chiefly Penn., S. and 
W.; shrub or small tree, with lance-oblong leaves, whitish-downy beneath, 
and very sweet nut, solitary in the involucre, and therefore terete. 
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8. FAGUS, BEECH. (Classical Latin name, from the Greek, alluding 
to the nuts being good to eat.) Flowers appearing with the (straight- 
veined and serrate) leaves, in spring. 


FP. ferruginea, Ait. American Brecu. Forest tree, with fine-grained 
wood, close and smooth light-gray bark, and light horizontal spray ; the 
leaves oblong-ovate and taper-pointed, distinctly toothed, thin, their silky 
hairs early deciduous, the very straight veins all ending in the salient 
teeth ; common on rich lands. 

_F. sylvatica, Linn. Evropnan Brrecu. Occasionally planted ; is dis- 
tinguished by broader and shorter, firmer, more hairy, and wavy-toothed_ 
leaves, some of the main veins tending to the sinuses. Copper Brucu is 
a variety with crimson-purple foliage ; there are also weeping forms. 


e 


CX. SALICACEH, WILLOW FAMILY. 


Trees or shrubs, with bitter bark, soft light wood, alternate 
undivided leaves, either persistent or deciduous stipules, and 
dicecious flowers; both kinds in catkins, one flower under each 
bract or scale, the staminate of naked stamens only, the fertile 
of a 1-celled ovary which becomes a 2—4-valved pod with 2-4 
parietal or basal placentz, bearing numerous seeds furnished 
with a tuft of long cottony down at one end. 


1, SALIX. Scales of the catkins entire. Sterile flowers of few or rarely many stamens, 
accompanied by 1 or 2 little glands, . Fertile flowers with a little gland at the base of 
the ovary on the inner side; stigmas 2, short, each sometimes 2-lobed. Catkins gen- 
erally erect, appearing before, with or following the leaves. Shrubs or trees with 
lithe branches, mostly 1-scaled buds and narrow leaves. 

2. POPULUS. Scales of the catkins cut or cleft at the apex. Flowers on a cup-shaped 
oblique disk. Stamens usually numerous. Stigmas long. Catkins drooping; flowers 
preceding the leaves, which are mostly broad. Buds sealy. 


1. SALIX, WILLOW, OSIBR. (The classical Latin name.) The 
Willows, especially the numerous wild ones, are much too difficult for 
the beginner to undertake. Yor their study the Manual must be used. 
The following are the common ones planted from the Old World, with 


some of the most tree-like wild ones. 


* Flowers earlier than the leaves; catkins sessile along the shoot of pre- 
ceding year. 


S. vimindlis, Linn. Basxur W. or Oster. Of Eu.; twigs used for 
basket work; has lance-linear, entire, slender-pointed leaves 3/-6! long 
and satiny-white underneath. Stamens 2, separate. Occasionally planted. 

S. purparea, Linn. Known by the reddish or olive-colored twigs, lateral 
catkins before the oblanceolate, serrulate, and glaucous leaves and with 
dark scales, redanthers, and sessile downy ovary. Stamens 2, but their 
filaments and often the anthers also united into one. Established on low 
grounds and banks in some places, and planted for basket and tying 
material; also ornamental forms, one of which is known as 8. Napo- 
LEONIS. Eu. } : 

S. Cdprea, Linn, Goar W. of Eu. In this country known chiefly in 
its weeping form (the Kirmarnock WiLLow), and as a stock upon which 
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many other ornamental willows are grafted. Moderate-sized tree, with 

brown or reddish branches and thick oval or lance-oval wavy-margined — 
and irregularly toothed leaves, which are white-tomentose below and 
short-stalked ; young growth pubescent. j 


* * Flowers slightly earlier than the leaves but rather late in spring, on 
lateral catkins which have 4 or 5 leafy bracts at their base. 


S. cordata, Muhl. A common wild species along streams, badly 
named, as the leaves are seldom heart-shaped at base and generally 
lanceolate, often tapering to both ends, sharply serrate, smooth, pale or, 
whitish beneath ; stipules on young shoots conspicuous, ovate or kidney- 
shaped; ovary slender-stalked, tapering, smooth. Variable. 

S. incana, Schrank. (S. rosmarinirorra of horticulturists.) Leaves 
long-linear, with somewhat revolute entire edges, white-cottony below, 
nearly sessile, dull-green above; catkins small and slender; young 
growth more or less cottony. Cult. for ornament, usually as a graft 
upon some other species. 


* * * Flowers in loose catkins terminating leafy lateral shoots of the 
season, therefore later than the leaves, in late spring or early summer. 


+ Leaves remotely denticulate ; stamens 2; capsule glabrous or silky. 


S. longifdlia, Muh. Lone-LEavep W. Banks N.; shrub, with very 
long lance-linear, nearly sessile leaves, grayish-hairy when young ; catkins 
with narrow yellowish scales; the stalked-ovary bearing large stigmas. 


+ + Leaves closely serrate with inflexed teeth ; copsule glabrous. 
++ Stamens generally 2; leaves lanceolate and long-acuminate. 


S. frégilis, Linn. Crack W. Leaves green and glabrous, pale or 
glaucous beneath, 3/-6/ long; stipules (if present) half-cordate ; capsule 
long-conical, short-stalked. Tall tree, planted for shade and ornament. Eu. 

S. G/oba, Linn. Wuirr W. ~Leaves ashy-gray or silky-white on both 
sides except when old, 2/-4! long; stipules ovate-lanceolate, deciduous ; 
capsule ovate-conical, nearly or quite sessile. Eu. Very variable. and 
much mixed with S. fragilis. Forms with yellow twigs (var. vireLLtNa) 
are cultivated. Var. arcinrEA, with very silver-gray foliage, is the S. 
REGALIS of horticulturists. 

S. Babylénica, Tourn. Werrrine W. Planted from the Orient; a 
familiar tree, with very slender drooping branches, and linear-lanceolate 
leaves white beneath ; in the monstrous variety called annuLAris, Hoop 
W.., the leaves are curved into a ring. 


++ ++ Stamens 3 or more; leaves often broader. 


S. nigra, Marsh. Brack W. River banks; 15°-50°; bark rough; 
narrow-lanceolate, taper-pointed leaves ; 3-6 stamens; short-ovate pods, 

S. penténdra, Linn. (S. vauriréxra of horticulturists.) Bay W. Hand- 
some tree, planted from Ku. for the very glossy, lanceolate, taper-pointed ° 
leaves, of the same hue on both sides, the staminate catkins of golden- 
yellow flowers also handsome ; stamens commonly 5; pods tapering, 

S. lucida, Muhl. American Bay W. Grows in wet eround N.: like 
the last, but a shrub, with shorter catkins on a less leafy short branch. 


2. POPULUS, POPLAR, ASPEN. (Classical name.) Quick-grow- 
ing, soft-wooded trees, mostly with glossy dangling leaves. 


* Baxsam Poprars, with more or less elongated resinous sticky buds. 
+- Petioles terete or not prominently flattened. 


P. balsamffera, Linn, Bazrsam Poprar, Tacamanac, <A tall upright 
tree, with a narrow straight top, growing in woods and along streams in 
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the N. States, and also in N. Eu. and Asia; leaves thick and firm, erect, 
whitened beneath, ovate-lanceolate or oval, tapering towards the top and 
sometimes at the base, finely and obtusely toothed; young branches 
nearly cylindrical. Also cult. in many forms, the marked types being: 
var. yimindlis, Loudon, of moderate stature, sharply angled twigs and 
broad-lanceolate willow-like twigs ; and var. /at/fé/ia, Loudon (PR. Novesri1 
of nurserymen), with large ovate or cordate-ovate rather blunt leaves, 
Var. candicans, Gray. Bato or Giteap. A strong-growing, spreading 
tree, frequently planted, and esteemed for its vigor and hardiness and the 
resinous fragrance of its large buds in springtime. Leaves are broad, 
heart-shaped, green above and veiny and rusty-white beneath, the leaf-stalk- 
usually hairy and somewhat flattened. L. Ontario, Mich., ete. Rare wild. 


+ + Petioles prominently flattened, so that the leaves dangle in the wind. 


P. laurifolia, Ledeb. (P. Crertiniysis.) Large tree, planted from 
Siberia ; leaves broad-ovate in outline, with a rounded or tapering base 
and rather short point at the apex; the margin rather closely toothed, 
wavy ; leaf-stalk comparatively short, only moderately flattened, gland- 
less at the top; stipules present and conspicuous ; shoots slightly hairy. 

P. monilifera, Ait. Corronwoop, Carotina Portar. Leaves trian- 
gular-ovate in outline, with a straight or truncate base and a long point 
at the apex; margin coarsely scallop-toothed, plane; leaf-stalk long, 
much flattened beneath the blade of the leaf, and commonly bearing two 
or three gland-like bodies at its top; stipules absent or minute (falling 
early); shoots glabrous. Large tree; common. 

P. nigra, Linn. Brack Porriar, of Eu. A medium-sized tree, very 
sparingly planted, with broadly triangular or diamond-ovate, small leaves, 
which are not deeply toothed, and commonly hairy young shoots. It is 
familiar in this country in the 

Var. ftalica, Du Roi. (2. pmmaTAra, P. FAsTIGIATA.) LomBarpy Pop- 
LAr. A tree of very tall strict growth, glabrous young shoots, and more 
tapering base to the leaves. Probably Asian. 


* * WHITE Poprrars or ASPENS, with short, non-glutinous, often pubescent 
buds. 


+ Petioles terete. 


P. heterophylla, Linn. Downy Porrar. 40°-80° high ; leaves round- 
ovate or heart-shaped, with the sinus closed by the overlapping lobes, 
obtuse, serrate with incurved teeth, 3/-5! long, white wool deciduous only 
with age, leaving traces on the veins beneath and on the petioles; fruit- 
ing catkins smooth. Swamps, Conn. to Il, and S. 


+ + Petioles strongly flattened (except in some forms of the first). 
++ Leaves cottony, at least beneath, even when old. 


P. Gilba, Linn. Axpete or Wuitr P. Tree planted from Eu., with 
spreading branches, roundish, slightly heart-shaped, wavy-toothed or 
lobed leaves soon green above, very white-cottony beneath ; spreads in- 
veterately by the root. Many varieties, of which the most marked is var. 
BotiEANA, with deeply lobed white-bottomed leaves, and a fastigiate habit. 


++ ++ Leaves cottony when unfolding, but soon smooth and green on both 
sides; bark smooth and close, greenish-white. 


P. tremuloides, Michx. Amprican A. Small tree, common in woods 
N.; small roundish-heart-shaped leaves with small regular teeth; scales 
of catkins cut into 8 or 4 linear lobes, fringed with long hairs. 

P. grandidentata, Michx. Larcrr Am. A. Middle-sized tree, common 
in woods ; larger roundish-ovate leaves with coarse irregular blunt, teeth ; 
scales unequally 5-6-cleft, slightly fringed. Weeping forms in cultivation. 
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Sugpciass II. MONOCOTYLEDONS (or EnpoceEns). 


Distinguished by having the woody matter of the stem in 
distinct bundles scattered without obvious order through- 
out its whole breadth, never so arranged as all to come ip 
a circle; when abundant enough, to form proper wood, as 
in Palms and the like, this is hardest and the bundles most 
crowded toward the circumference. Embryo with a sin- 
gle cotyledon; the first leaves in germination alternate. 
Leaves mostly, but not always, parallel-veined. Parts of 
the flower almost always in threes, never in fives. See 
Lessons, p. 138, and for style of vegetation, p. 26, Fig. 71. 

The. plants of this class may be arranged under three 
generally well-marked divisions. 


I. PETALOIDEOUsS DIVISION. 


Flowers with a perianth (calyx and corolla) which is 


usually (except in Rush-like plants) colored, not on a 
spadix. 


CXI. HYDROCHARIDACEA, FROGBIT FAMILY. 


Water plants, with dicecious, moncecious, or polygamous 
flowers on scape-like peduncles from a sort of spathe of one 
or two leaves, or sessile, the perianth in the fertile flowers of 
6 parts united below into a tube which is coherent with the 
surface of a compound ovary; stamens 3-12, sometimes mono- 
delphous; stigmas 3 or 6. Fruit ripening under water. 


* Growing under water, the fertile flowers only rising to the surface ; the sterile (not 


often detected) breaking of their short stalks, and floating on the surface around 
the pistillate flowers. 

1, ELODEA. Stems leafy and branching. Fertile flowers rising from a tubular spathe ; 
the perianth prolonged into an exceedingly slender stalk-like tube, 6-lobed at top, 
commonly bearing 3-9 apparently good stamens; ovary 1-celled with a few ovules on 
the walls ; style coherent with the tube of the perianth ; stigmas 8, notched. 

2 VALLISNERIA. Stemless; leaves all in tufts from creeping rootstocks. Fertile 
flowers with a tubular spathe, raised to the surface of the water on an extremely long 
and slender scape; tube of the perianth not prolonged beyond the 1-celled ovary, with 
8 obovate outer lobes (sepals) and 8 small inner linear ones (petals), and no stamens. 


Ovules very numerous, lining the walls. Stigmas 8, sessile, 2-lobed, Fruit cylindrical, 
berry-like. 
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* » Floating, spreading by proliferous shoots; leaves tong-petioled, rounded heart- 
; shaped. 


38. LIMNOBIUM. Flowers moncecious or dicwcious, from sessile or short-stalked leaf-like 
spathes, the sterile spathe of one leaf surrounding 3 long-pediceled staminate flowers , 
the fertile 2-leaved, with one short-pediceled flower. Perianth of 3 outer oval lubes 
(calyx) and 3 narrow inner ones (petals). A cluster of 6-12 unequal monadelphous 
stamens in the sterile flower ; some awl-shaped rudiments of stamens and a 6-9-celled 
ovary in the fertile flower; stigmas 6-9, each 2-parted. Fruit berry-like, many 
seeded. 


1. ELODEA (or ANACHARIS), WATERWEED.. (Greek: marshy.) 
Flowers summer. 2/ 


HE. Canadénsis, Michx. Slow streams and ponds; a rather homely 
weed, with long branching stems, beset with pairs or whorls of pellucid 
and veinless, 1-nerved, minutely serrulate, sessile leaves (4/-1! long), 
varying from linear to ovate-oblong, the thread-like tube of the yellowish 
perianth often several inches long. 


2. VALLISNERIA, TAPE GRASS, EELGRASS of fresh water. 
(Named for A. Vallisneri, an early Italian botanist.) Flowers late 
summer. 2/ 


V. spiralis, Linn. In clear ponds and slow streams, with bright green 
and grass-like linear leaves (1°-2° long), delicately nerved and netted; 
fertile scapes rising 2°-4° long, according to the depth of the water, after- 
wards coiling up spirally and drawing the fruit under water to ripen. 
The leaves of this and the preceding are excellent to show cyclosis. 


3. LIMNOBIUM, FROGBIT. (Greek: living in pools.) Flowers 
whitish, the fertile ones larger, in summer. 2 


L. Spéngia, Richard. Floating free on still water, N. J.. W. and S.; 
rooting copiously; leaves 1/-2/ long, purple beneath, tumid at base, with 
spongy air cells. 


CXII. ORCHIDACEH, ORCHIS FAMILY. 


Herbs, with perfect flowers of peculiar structure, the perianth 
adherent to the 1-celled ovary (which has numberless minute 
ovules on 3 parietal placentz), its chiefly corolla-like 6 parts 
irregular, 3 in an outer set answering to sepals, 3 within and 
alternate with these answering to petals, one of these, generally 
larger and always different from the others, called the labellum 
or lip; the 1 or 2 stamens are gynandrous, being borne on or 
connected with the style or stigma (Lessons, Fig. 284); the 
pollen is mostly coherent in masses of peculiar appearance, 
celled pollinia (Lessons, Figs. 320, 321, 322). All perennials, 
and all depend more or less upon insects for fertilization. 
Beginners will not very easily comprehend the remarkable 
structure of most Orehideous flowers. There are numerous 
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species aud hybrids in cultivation in choice greenhouses, but 
only the commonest or most conspicuous wild species are 
mentioned here. 


. : 
» Eprenyre or Arr-Pianr Oromms. Of these a great variety are cultivated in the 
choicest conservatories. We have one genus in the most Southern States, 


1, EPIDENDRUM. The 8 sepals and 2 petals nearly alike and widely spreading; the odd 
petal or lip larger and 3-lobed, its base united with the style, which bears’ a lid-like 
anther, containing 4-stalked pollen masses, over the glutinous stigma, 


* * TERRESTRIAL Orourps, growing in the soil, in woods or low grounds, but sometimes 
leafless and parasitic on roots. 


+ Anther only one, but of 2 cells, which when separated (as in Orchis) must not be mis- 
taken for two anthers ; pollen collected into one or more masses in each cell ; 
stigma a glutinous surface. 


++ Lip, or odd petal, sac-like and inflated. 


2, CALYPSO. Sepals and petals nearly similar, lanceolate and pointed. Lip larger than 
the other parts (}’ long), Lady’s Slipper-like and hairy inside. Pollen masses 2, 
waxy, each 2-parted, sessile. Delicate little plant with a 1-flowered scape, and a 
single radical leaf. 
++ ++ Lip neither saccate nor spurred (or spur adnate to the ovary); anther inverted 
on the apex of the style, commonly attached by a sort of hinge; pollen or 4 
separate soft masses, not attached to a stalk or gland. 


= Flowers mostly small, dull colored, in a spike or raceme on a brownish or yellowish 
leafless scape ; pollen masses 4, globular, soft waxy. 


8. APLECTKUM. Flowers as in the next, but no trace of a spur or sac, larger. Seape 
rising from a large solid bulb or corm, which also produces, at a different season, a 
broad and many-nerved green leaf. 

4, CORALLORIIZA. Flowers with sepals and petals nearly alike; the lip broader, 2 
ridged on the face below, from its base descending a short sac or obscure spur which 
adheres to the upper part of the ovary. Scape with sheaths in place of leaves; the 
root or rootstock thickish, much branched and coral-like. 


== Flowers rather large ; pollen masses soft, of lightly-connected powdery grains. 


5. ARETHUSA. Flower only one, on a naked scape; the 8 sepals and 2 petals lanceolate 
and nearly alike, all united at the base, ascending and arching over the top of the 
long and somewhat wing-margined style, on the petal-like top of which rests the 
helmet-shaped hinged anther, over a little shelf, the lower face of which is the stiema. 
Lip broad, erect, with a recurving rounded apex and a bearded crest down the face. 
Pollen masses 4, 2 in each cell of the anther. 

6. CALOPOGON. Flowers 2, 3, or several, in a raceme-like loose spike; the lip turned 
towards the axis, diverging widely from the slender (aboye wing-margined) style, 
narrower at base, larger and rounded at the apex, strongly bearded along the face. 
Sepals and the 2 petals nearly alike, lance-ovate, separate and spreading, Anther 
lid-like ; pollen masses 4, ; 

7. POGONIA. Flowers one or few terminating a leaf-bearing stem ; the sepals and petals 
separate; lip crested or 8-lobed. Style club-shaped, wingless; stigma lateral. 
Anther lid-like, somewhat stalked; pollen masses 2, only 1 in each cell. 


++ ++ ++ Lip not spurred or saccate; anthers borne on the back of the style, below its 
tip, erect or inclined ; the ovate stigma on the front. Flowers in a spike, small, 
white, 


8. SPIRANTHES. Flowers oblique on thé ovary, all the parts of the perianth erect or 
conniving, the lower part of the lip involute around the style and with a callosity on 
each side of the base, its narrower tip somewhat recurved and erisped. Pollen masses 
2 (one to each cell), each 2-parted into a thin plate (composed of grains lightly united 
by delicate threads), their summits united to the back of a narrow boat-shaped sticky 
gland set in the beaked tip over the stigma. Leaves not variegated, 


j 
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9, GOODYERA. Flowers like Spiranthes, but the lip more sac-shaped, closely sessile, 


and destitute of the callous protuberances at base. Leaves variegated with white 
veining. 


++ 4+ ++ ++ Lip produced underneath into a free honey-bearing horn or spur ; pollen of 
each cell all connected by elastic threads with a central axis or stalk y the lower 
end of which is a sticky gland or disk, by adhesion to which the whole mass of 
pollen is dragged from the opening anther and carried off by insects. 


-0, ORCIEIS. The 3 sepals and 2 petals are conniying and arched on the upper side of the 
flower; the lip turned downwards (i.e. as the flower stands on its twisted ovary). 
Anther erect, its two cells parallel and contiguous ; the 2 glands side by side just 
over the concave stigma, and inclosed in a sort of pouch or pocket opening at the 
top. 

11, HABENARYA. Flower generally as in Orchis, but the lateral sepals commonly spread- 
ing; the glands attached to the pollen masses naked and exposed. 


++ Anthers 2 (Lessons, Fig. 234), borne one on each side of the style, and a trowel- 
shaped body on the upper side answers to the third stamen, the one that alone is 
present in other Orchids; pollen powdery or pulpy; stigma roughish, not 
“glutinous. 


12. CYPRIPEDIUM. Sepals in appearance generally only 2, and petals 2, besides the lip 
which is a large inflated sac, into the mouth of which the style, bearing the stamens 
and terminated by the broad terminal stigma, is declined. Pollen sticky on the sur- 
face, as if with a delicate coat of varnish, powdery or at length pulpy underneath. 


1. EPIDENDRUM. (Name in Greek means upon a tree, ie. an epi- 
phyte.) 
E. condépseum, Ait. S. Car., S. and W., on the boughs of Magnolia, 
etc., clinging to the bark by its matted roots, its tuberous rootstocks 
bearing thick and firm lanceolate leaves (1/-3/ long), and scapes 2/-6/ 


long, with a raceme of small greenish and purplish flowers, in summer. 
(Lessons, Fig. 88.) 


oe, CALYPSO. (The goddess Calypso.) 


C. borealis, Salisb. Local plant, in mossy bogs and woods, Me. to 
Minn.; corm solid; flowers handsome, large and showy, purple, pink and 
yellow, on a scape 3/-6' high ; leaf ovate and thin, petioled, with 3 ribs. 


3. APLECTRUM, PUTTYROOT, ADAM-AND-EVE. (Name, Greek: 
destitute of spur.) 


A. hyemale, Nutt. Woods, in rich mold, N. Eng. to Minn., and S. 
in the mountains ; scape and dingy flowers in early summer; the large 
oval and plaited-nerved petioled leaf appears towards autumn and lasts 
over winter; solid bulbs one each year, connected by a slender stalk, 
those of at least two years found together (whence one of the popular 
names), 1’ thick, filled with strong glutinous matter, which has been used 
for cement, whence the other name. 


4. CORALLORHIZA, CORAL ROOT (which the name means in 
Greek). No green herbage ; plants probably parasitic on roots. 


C. innata, R.Br. Low woods, N. Eng. to Minn., and 8S. in the moun- 
tains ; 3/-6! high, yellowish, with 5-10 very small almost sessile flowers ; 
lip 3-lobed or halberd-shaped at base ; flowers in spring. 

C. odontorhiza, Nutt. Rich woods, Mass. to Mich., and S.; 6/-16/ 
high, thickened at base, brownish or purplish, with 6-20 pediceled flowers, 
and lip not lobed but rather stalked at base, the spur obsolete. 
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C. multifléra, Nutt. In dry woods, N. Eng., W. and S.; 9/-20! high, 
purplish, stout, with 10-80 short-pediceled flowers, lip deeply 3-lobed, and 
adnate spur manifest. 


5. ARETHUSA. (Arethusa, the nymph.) Flowers late spring. 


A. bulbdésa, Linn. A charming little plant, in wet bogs N.; consists | 


of a scape 6/-10! high rising from a solid bulb or corm, sheathed below 
with one or two green bracts, and terminated with the bright rose-pink 
flower 1/2’ long. 


6. CALOPOGON. (Greek: beautiful beard, referring to the lip.) 
Flowers early summer. 


C. pulchéllus, R.Br. Scape 1°-2° high, from a small solid bulb, 
slender, bearing next the base a long linear or lanceolate many-nerved 
grass-like leaf, and at the summit 2-6 beautiful pink-purple flowers (1/ 
broad), the lip as if hinged at its base, bearded with white, yellow, and 
purple club-shaped hairs. Bogs, N.; one of the common orchids. 


7. POGONIA. (Greek : bearded, i.e. on the lip; this is hardly the 
case in most of our species.) We have several, but the only widely 
common one is 


P. ophioglossoides, Nutt. Wet bogs, ranging with the Calopogon, 
and in blossom at the same time; stem 6/-9! high, from a root of thick 
fibers, bearing an oval or lance-oblong, closely sessile leaf near the middle, 
and a smaller one or bract near the terminal flower, with sometimes 
a second flower in its axil; flower 1’ long, pale rose-color or whitish, 
sweet-scented ; sepals and petals nearly alike; lip erect, beard-crested 
and fringed. 


8. SPIRANTHES, LADIES’ TRESSES. (Name Greek, denoting 
that the flowers are spiral; they often are apparently spirally twisted 
in the spike.) Flowers white. The species are difficult ; the following 
are the commonest. 


* Flowers crowded in 3 ranks in a close spike ; wet banks or bogs. 


S. latifolia, Torr.” Known by its oblong or lance-oblong leaves (1/3! 
long), all at the base of the scape, and narrow spike of small smooth 
flowers, early in June. Moist places, Vt. to Minn. and Del. 

S. Romanzoffiana, Cham. Cold bogs, N. Eng., W.; 5/-15/ high, 
with oblong-lanceolate or grassy-linear leawes, a dense spike of flowers 
at midsummer, all 3 sepals and 2 petals conniving to form an upper lip. 

S. cérnua, Richard. 6'-20! high, with lance-linear leaves, cylindrical 
often lengthened spike, and lower sepals not upturned but parallel with 
the lower petal or lip; flowersin autumn. Moist sandy places. Variable. 


* * Flowers in one straight or often spirally twisted rank, in summer. 


S. preecox, Watson. Wet grassy places from N. Eng., S.; stem 1°-2° 
high, towards its base and at the fleshy root bearing linear or lance-linear 
leaves, which mostly last through the flowering season; spike dense and 
much twisted, rather downy. : 

S. gracilis, Bigelow. Hills and sandy plains; scape slender, 8/-18/ 
high, bearing a slender spike; leaves all from the tuberous root, short, 


ovate or oblong, apt to wither away before the small flowers appear in 
late summer, 
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eb GOODYERA, RATTLESNAKE PLANTAIN. (John Goodyear, 
an English botanist.) Flowers small, in summer, greenish-white, spiked 
on a scape ; the leaves all clustered at the root, ovate, small. 


* Lip strongly saccate, with a short and spreading or recurved tip. 


G. répens, R.Br. Evergreen woods, N.; 3/-8' high, slender; flowers 
in a loose one-sided spike, with ovate recurved tip. : 

G. pubéscens, R.Br. 6/-12! high ; larger, with leaves more beautifully 
white-reticulated, and flowers not one-sided in the denser spike; lip 
globular, the tip very short. Rich woods. 


_* * Ltp barely saccate and tapering. 


G. Menziésii, Lindl. Woods from N. Eng., W.; 9/-12! high; leaves 
less reticulated ; flowers loose in the spike, narrower and pointed in the 
bud, the lip hardly sac-shaped at the base and tapering to a narrow apex. 


10. ORCHIS. (The ancient Greek name.) We have only two true 

Orchises, viz., 

O. spectabilis, Linn. Snowy Orcnis. Plant with 2 oblong-obovate, 
thick, glossy leaves (3/-5' long) from the fleshy-fibrous root, and a leafy- 
bracted scape 4/-7’ high, bearing in a loose spike a few pretty flowers, 
pink-purple, the ovate lip white; in late spring. Rich woods, N. Eng., 
W.and 8. 

O. rotundifolia, Pursh. Stem 5/-9! high, 1-leaved at the base and 
naked above, the Jeaf orbicular to oblong, 3! or less long; flowers rose- 
purple except the lip, which is white and spotted with purple. Woods 
and bogs, N. Eng., W. 


11. HABENARIA, REIN ORCHIS. (Latin habena, a rein or thong, 
from the shape of the lip of the corolla in some species.) Flowers in 
a terminal spike, each in the axil of a bract, in late spring and summer. 
Tn all but one species the ovary twists and the lip occupies the lower 
or anterior side of the flower. (Lessons, Figs. 820-322.) The follow- 
ing is an easy arrangement of the commonest species. 


«x Lip not fringed, often entire ; flowers never rose or purple. 


+ Stem leafy; leaves oblong or lanceolate ; flowers small; anther cells 
nearly parallel. 


«+ Flowers yellow. 


H. integra, Spreng. Pine barrens from N. J., S.; resembles H. cris- 
tata, having small, bright, orange-yellow flowers, but the lip is ovate and 
entire or barely crenulate ; one or two lower leaves elongated and acute, 
oblong-lanceolate, the others becoming bract-like; spur awl-shaped, 


ores ++ ++ Flowers white (greenish-white in the last). 

H. nivea, Spreng. Sandy bogs, Del., S.; 1°-2° high, all the upper 
leaves bract-like ; flowers in a loose cylindrical spike, very small, dif- 
ferent from all the rest in having the (white) ovary without a twist, and 
the linear-oblong entire lip with its long thread-like spur therefore looking 
inwards. 

H. dilatata, Gray. Resembles the next, grows in same places, but is 
commonly more slender and with linear leaves ; flowers white and nar- 
row, open, the lanceolate lip having a rhombic-dilated base ; glands strap- 


shaped, large, approximate. Bogs, N. 


; x 
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H. hyperborea, R.Br. Cold low woods and bogs, N.; 6/-2° high, — 


very leafy ; leaves lanceolate ; spike dense, often long; flowers greenish, 
the lanceolate lip like the other petals, spreading, entire, about the length 
of the incurved spur ; glands orbicular. 


++ ++ ++ Flowers green. 


H. viréscens, Spreng. Stem 10/-20’ high, with a conspicuously 
bracted at length, long and loose spike of small flowers; the lip oblong, 
almost truncate at the apex, its base with a tooth on each side anda 
nasal protuberance on the face; spur slender, club-shaped. Wet places, 
N. Eng., W. and S. 

_ H. bracteata, R.Br. Cold damp woods N. (S. in the mountains); 
6/-12' high, with lower leaves obovate, upper reduced’ to bracts of the 
short spike, which are much longer than the flowers; lip truncate and 
2-3-toothed at the tip, very much longer than the sac-shaped spur. 


+ + Stem a naked scape; the leaves only 2 at the ground ; flowers pretty 
large in a loose spike; anther cells widely diverging at their tapering 
or beak-like projecting base. 


H. orbiculata, Torr. Great Green O. Rich, mostly evergreen 
woods and hillsides N., and in the mountains S.; a striking plant; its 
exactly orbicular leaves 4'-8! wide, bright green above and silvery be- 
neath, lying flat on the ground; scape 1°-2° high, bracted, bearing many 
large greenish-white flowers in a loose raceme; sepals roundish; lip 
narrowly spatulate-linear and drooping; spur 14/ long, curved, gradually 
thickened towards the blunt tip ; flowers July. 

H. Hodkeri, ‘lorr. Smaller in all parts; flowers in June; the orbicular 
leaves only 3/-8! broad and flat on the ground ; scape naked, 6/-12! high, 
bearing fewer yellowish-green flowers in a strict spike ;*sepals lance- 
ovate ; lip lanceolate and pointed, incuryed, the other petals lance-awl- 
shaped ; spur slender, acute, nearly 1’ long: Swamps and damp woods, 
N. A variety (var. oblongifdlia, Paine) has oblong leaves. 


* x Lip and often the other petals cut-fringed or cleft, shorter than the 

- long curving spur ; cells of the anther nore or less diverging and tapering 

below, the sticky gland at their lower end strongly projecting forwards. 

These are our handsomest wild Orchises; all grow in bogs or low 
grounds; stems leafy, 1°-4° high. 


+ Flowers bright orange-yellow, in late summer ; glands orbicular, pro- 
jecting on the beak-pointed bases of the very diverging anther cells ; 
ovary and pod long, tapering to the summit. 


H. cristata, R.Br. Leaves narrow, and flowers small; petals crenate, 
and the ovate lip with a narrow lacerate fringe; bracts nearly the length 
of ee crowded flowers ; incurved spur little longer than the lip. Bogs, 
Neda se 

H. ciliaris, R. Br. Yrerrow Frincep 0. Taller ; 149-2° high ; leaves 
oblong or lanceolate; spike short, of many crowded, very showy and 
much larger flowers; petals cut-fringed at apex, the oblong body of the 
lip (about half the length of the spur) narrower than the copious long 
and fine fringe ; bracts shorter than the ovaries. N. Eng., S. and W. 


+ + Flowers bright white, in summer ; the lip Sringe-margined but not 
cleft. 


H. blepharigléttis, Torr. Wnirre Frincep O. Like the last, but 
rather smaller, 1° high, the fringe of the lance-oblong lip hardly equal to 


the width of its body. There is a form with less fringed lip. Peat 
bogs, N, 


o. 
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+ + Flowers greenish or yellowish-white, in late summer ; glands oval 


or lanceolate, almost Jaciny each other ; spike long and lvose. 


F, a \ 

H. leucophza, Gray. N.Y., W. and §. ; 29-4° high; leaves Jance- 
oblong; flowers rather large, the fan-shaped lip 3-parted, 3’ long, and 
many-cleft to the middle into a thread-like fringe. : 

H. lacera, R.Br. RaGccep Frincep O. Lower, 19-2° high ; leaves 
lanceolate or oblong; petais oblong-linear, entire ; divisions of the slen- 
der-stalked 3-parted lip narrow and slenderly fringed. Bogs N., also S. 
in high lands. : : 


++ + + Flowers violet-purple, in summer; the lip fan-shaped, 3-parted 
nearly down to the stalk-like base, and the divisions more or less Sringed. 


H. psycddes, Gray. Smarter Pourrre Frincep O. Frequent in 
meist grassy places, especially N.; leaves oblong, above passing into 
lance-linear bracts; spike cylindrical, 4/-10' long, crowded with smaller 
and fragrant flowers; lateral petals wedge-obovate, almoss entire ; lip 
spreading, only 3/ wide, cut into denser fringe. 

H. fimbriata, R.Br. Larcer Purere Frrvcep O. Lower leaves 
oval or oblong, upper few and small; raceme-like spike oblong, with 
rather few large flowers in early summer; petals oblong, toothed down 
the sides; lip almost 1’ wide, hanging, cut into a delicate fringe. Wet 
meadows N., also S. to N. Car. . 

H. peramnoea, Gray. Meadows and banks, Penn., W. and §., along 
and near the mountains; flowers of size intermediate between the two 
preceding, the broad wedge-shaped lobes of the lip moderately cut-toothed, 
but not fringed. 


12. CYPRIPEDIUM, LADY’S SLIPPER, MOCCASIN FLOWER. 
(Greek name for Venus, joined to that for @ slipper or buskin.) Amons& 
the most ornamental and curious of our wild flowers, blooming in 
spring and early summer. Rootstocks very short and knotty, produc- 
ing long and coarse fibrous roots. Many tropical species and hybrids 
are in cultivation. (Lessons, Fig. 284.) 


* The three sepals separate ; stem leafy, one-flowered. 


C. arietinum, R.Br. Ram’s-neap L. The smallest species, with 
slender stem 6/-10/ high, oblong lanceolate leaves, and a dinyy, purplish, 
drooping flower, the sac conical and in some positions resembling a ram’s 
head, one sepal lance-ovate, the two others and the two petals linear. 
Cold woods and swanips, Me. to Minn. 


* * Two of the sepals united by their edges into one under the sac or 
slipper, but their very tips sometimes separate. 


+ Stem 1°-2° high, leafy to the 1-3-flowered summit ; leaves lance-oblong 
or ovate, with many somewhat plaited nerves, more or less pubescent ; 
sac or slipper horizontal, much inflated, open by a rather large round 
orifice. 

++ Sepals and linear wavy-twisted petals brownish, pointed, larger than 

the sac. 


C. cAndidum, Muhl. Smart Wuirr L. Small, barely 1° high, 
slightly pubescent; sac like that of the next, but white-purple inside ; 
sepals ovate-lanceolate. Bogs (rare), N. Y., W. and S. 

C. parvifldrum, Salisb. Smarter Yettow L, Like the next, and 
in similar situations, but stems and leaves generally smaller, and flower 
about half the size, somewhat fragrant, the sac broader than high, deep 
yellow, and the lance-ovate sepals browner. 


410 . BANANA FAMILY. 


C. pubéscens, Willd. Yrtrow Lapy’s Supper. Sac light yellow, 
higher than broad, convex above; sepals long-lanceolate ; flowers early 
summer, scentless; woods and bogs N., and S. in the mountains. A 
leafy plant, 2° high. 


++ ++ Sepals and petals broad or roundish and flat, white, not larger than 
the sac. 


C. spectabile, Swartz. Snowy L. In bogs and rich low woods N., 
and along the mountains S.; downy, 2° or more high, with leaves 6/-8! 
long, white flowers with the globular lip (1}/ long) painted with pink- 
purple, in July. One of the handsomest and most interesting of all wild 
flowers. 


+ + Scape naked, bearing a small bract and one flower at summit. 


C. acatile, Ait. Srmmress L. Moist or sandy ground N., mostly in 
the shade of evergreens ; scape 8/12! high ; sepals and petals greenish or 
purplish, the latter linear, shorter than the rose-purple (often whitish), 
oblong-obovate, drooping sac, which is split down the front but nearly 
closed ; flowers in spring. 


‘(CXII. SCITAMINEH, BANANA FAMILY. 


A group of tropical or subtropical perennial plants, with 
leaves having distinct petiole and blade, the latter traversed 
by nerves running from the midrib to the margin; flowers 
irregular, with a perianth of at least two ranks of divisions, 
below all combined into a tube which is adherent to the 3-celled 
ovary; the stamens 1-6 and distinct. We have two wild 
representatives on our southeastern borders; the many culti- 
vated ones are chiefly grown for their ornamental foliage, and 
some of them are rarely seen in blossom... They are therefore 
seldom available for botanical study. 


I. GINGER SUBFAMILY. Seeds, rootstocks, or roots 
hot-aromatic. Stamen 1, with a 2-celled anther, commonly 
embracing the style, but not united with it; staminodia some- 


times present. Ginerr is the dried rhizomes of ZinGIBER 


OFFICINALE of the tropics. 


1, HEDYCHIUM. Flowers with a slender tube bearing 6 divisions which may be likened 
to those of an Orchideous flower, one (answering to the lip) much larger and broader 
than the 5 others, and a very long, protruding, reddish filament terminated by a yellow 
unappendaged anther sheathing the style up almost to the stigma, 


Il. ARROWROOT or INDIAN SHOT SUBFAMILY. 
No hot-aromatic properties, the thick rootstocks, etc., com- 
monly containing much starch, from which genuine arrowroot 


is produced. Stamen 1, with a 1-celled anther. ARRowrRooT 
is the product of species of MARANTA. 


2 


a 
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* Capsule 1-celled and 1-seeded. 


2, THALIA. Stemless herbs, with an elongated scape and radical long-stalked leaves, 
Corolla tubular, the three exterior divisions similar and equal, the interior ones une- 
qual (the anterior division broad and hooded, one elongated and clawed and one partly 
adnate to the stamen and furnished with two bristles on one side). Stigma 2-lipped. 

* * Ovary 3-celled (rarely 2-celled), the cells 1-ovuled. 

8. CALATHEA. Strong-growing ornamental-leaved plants with flowers in imbricated 
bracteate heads or cone-like spikes or rarely in somewhat lax spikes. Outer 8 seg- 
ments of perianth lanceolate, the 3 inner ones irregular and obtuse. Corolla tube often 
slender. Staminodia present and petal-like. 2 

* x x Capsule 3-celled, the cells several-« -seeded. 


4. CANNA. Mostly tall plants with showy flowers in an erect spike or raceme terminating 
the stem. Stamen a petal-like filament with the anther upon one side. 


IlJ. BANANA SUBFAMILY prorer. Not aromatic or 
pungent. Stamens 5 with 2-celled anthers, and an abortive 
naked filament. 


5. MUSA. Strong somewhat palm-like plants with flowers in long nodding bracteate 
spikes or racemes. Calyx tubular and elongated, 3-5-toothed and inclosing the small 
corolla. Fruit fleshy and indehiscent. 

6. STRELITZIA. One cultivated species, with the scape bearing at apex an oblique or 
horizontal and rigid conduplicate spathe, from which several large and strange-looking 
blossoms appear in succession; the 8 outer divisions of the perianth 3'-4" long, orange- 
yellow, one of them conduplicate and taper-pointed, and somewhat like the two larger 
of the bright blue inner set, or true petals, which are united and cover the stamens, 
the other petal inconspicuous. 


i HEDYCHIUM, GARLAND FLOWER. (Greek, sweet and snow, 
referring to the fragrant white flowers of H. coronarium.) In green- 
houses. ; 

H. Gardneridnum, Roscoe, Stems 3°-5° high; leaves broadly lanceo- 
late or oblong, clasping, 2-ranked ; flowers light yellow, fragrant, in a 
large terminal spike. India. ) 

H. coronadrium, Kern. Plant 2°-5°, with 2-ranked, oblong, sessile 
leaves, and large, snow-white, sweet flowers, the lip nearly 2! wide. 
Often grown in conservatories with aquatics. E. Indies. 


2. THALIA. (J. Thalius, a German botanist, died in 1588.) 


T. dealbata, Roscoe. Plant dusted over with a white powder ; heart- 
ovate, long-petioled leaves all from the root ; reed-like scape (8°-5° high) 
branching above into panicled erect spikes of small, much-bracted, purple 
flowers. Ponds and bogs, S. Car., S. and W. 


3. CALATHEA. (Greek: a@ basket, alluding either to the basket- 
shaped stigma or to the use of the leaves in basket-making in S. Amer.) 
The plants are generally known as Maranvtas, Natives of trop. Amer. 
Following are the commonest in greenhouses. 


x Leaves marked only by transverse bars. 


C. zebrina, Lindl. The oblong leaves 2 or 3 feet long, purple beneath, 
the upper surface satiny and with alternating stripes of deep and pale 
green; flowers dull purple, inconspicuous, in a bracted head or spike 
near the ground on a short scape. ‘The commonest species, 
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* * Leaves margined, or marked by bands running lengthwise the blade. 
+ Leaf margined with green, the face blotched. 


C. Makoydana, E. Morr. (MarAnta orivAris). Leaves small for the genus 
(6'-8' long), oblong, mostly unequilateral ; central part of the leaf semi- 
transparent and blotched with deep green between the veins, intermediate 
portion blotched with dull yellow and white; leaf stalks purplish. 


+ + Leaf more or less regularly banded lengthwise. 


C. résea-picta, Regel. Leaves nearly orbicular, rich glossy green, 
banded between the midrib and margin by a rose-colored zone ; midrib 
rose-colored. . : 

C. Vandenhéckei, Regel. Leaves rich dark green above, with lighter 
transverse shades, purplish beneath ; midrib broadly margined with sil- 
very-white, and the face marked by two bands of the same color. 

C. Warscewiczii, Koern. Leaves large (often 2° long), velvety-green, 
with a feathery stripe of yellow-green running from base to apex upon 
either side of the midrib. 


4. CANNA, INDIAN SHOT. (Name obscure.) The 3 small green 
leaves which remain on the capsule are the sepals. The showy parts 
of the flower, inside the petals, are the petal-like staminodia, the upper 
two or three of which are very prominent. Tropical (mostly American) 
plants, now much used in lawn decorations. The cultivated forms, 
which are much confused, are chiefly from the following: 


* Corolla lobes and staminodia united into a short tube, the two or three 
upper staminodia being developed. 


+ Upper staminodia 8. 


"A 

€. Indica, Linn. Inptan Suor. First species introduced ; stem slender, 
glabrous and green, 3°-5° high; leaves oblong, acute, green, lower ones 
a foot long; flowers in a loose, simple raceme, with suborbicular green 
bracts; sepals green; petals pale green, lanceolate, 13’ or less long; 
staminodia bright red, lip reddish-yellow, spotted with red. The Cannas 
known as C, LimBATa or AUREO-VITTATA (the upper staminodia red bor- 
dered with yellow), and C. coccfywa (with red-tinged sepals and petals, 
and often bordered staminodia) are evidently forms of this species. 

C. latifolia, Miller (C. Gicantza). Stem very stout, often 10° or more 
high, pubescent ; leaves oblong and acute, green, the lower ones some- 
times 3°-4° long; flowers in a lax racemed panicle, the lower bracts 
brown and several inches long, but the uppermost oblong and green, and 
becoming less than an inch in length ; sepals small, oblong, green; petals 
2' long, lanceolate, red-tinged; staminodia oblanceolate, bright red, ° 
large, the lip plain red and notched at the apex. 

C. gladca, Linn. Stem 5°-6°, green and glaucous, as are the leaves ; 
the latter oblong-lanceolate and very acute, the lower ~ones 14° long; 
racemes Jax, either simple or forked; sepals lanceolate, small, green ; 
petals 2! or less long, lanceolate, yellowish-green ; staminodia clear pale 
yellow, 3! or less long, the lip linear and notched, pale yellow. C. Annacx 
is an offshcot or hybrid of this, and was the parent of many of the olaer 
tall Cannas. f 

+ + Upper staminodia usually 2. : 

C. /0tea, Miller. (Comprising CG. rAtripa with the upper staminodia 
pale yellow and red-spotted ; and C. auranrtaca with red-tinged petals, 
upper staminodia and lip bright reddish-yellow, the lip spotted with red.) 


Stems slender, green and glabrous, 3°-4° high ; leaves green, oblong and 
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acute, 1° long; raceme lax, simple or forked, the bracts small and obtuse, 
green ; sepals very small (4! long), oblong and greenish; petals lanceo- 
late, about 1/ long, pale green ; Staminodia oblanceolate and pale yellow. 
2’ or less long, the lip linear, notched, pale yellow, not spotted, , 

C. Warscewiczii, Dietr. Stem glabrous, 3°-4° high, light purple ; 
leaves purple-brown, oblong and acute, 13° or less-long ; raceme simple 
and rather dense, the bracts ovate, brown and very glaucous; sepals 
oblong-lanceolate, small, glaucous ; petals lanceolate, red-tinged and 
glaucous, 2! lone; staminodia (sometimes 3) oblanceolate, 3/ or less long, 
sometimes obscurely notched, bright scarlet, the lip plain bright scarlet, 
and distinctly notched. 

C. speciosa, Roscoe. Stem 5°-6° high, green and glabrous ; leaves green, 
broad-oblong and acute, the lowermost often 2° long; panicle deeply 
forked ; sepals lanceolate and pale red; petals 2! long, lanceolate, pale 
red; staminodia notched, bright red, 3! long, the lip also notched at the 
apex, and bright reddish-yellow. Himalayas. 

C. discolor, Lindl. Stem 5°-10° high, glabrous and glaucous, purple; 
leaves broad, oblong and acute, claret-brown, the lowermost sometimes 
8° long; panicle deeply forked, the bracts orbicular ; sepals small, lance- 
olate and green; petals lanceolate, pale green; steminodia oblanceolate 
and entire, bright red, 23° long; lip lanceolate and notched, brick-red. 


* * Corolla tube 2' or more long » upper staminodia 3, clawed; lip 
orbicular. 


C. flaccida, Salisb. Wild in swamps, S. Car., S.; 2°-4° high, with 
ovate-lanceolate, pointed leaves, and yellow flowers 3/—4/ long; all the 
inner divisions obovate and wavy, lax, the 3 corolla lobes reflexed. 


* x * Corolla tube as long as the blades of the staminodia ; flowers large 
° and pendulous. 


C. iridiflora, Ruiz. & Pav. Stem 6°-10° high, green; leaves oblong, 
slightly pubescent beneath, bright green; panicle composed of several 
drooping racemes ; sepals 1’ long, lanceolate, green; corolla lobes lance- 
olate, red-brown ; staminodia 8, somewhat longer than the corolla lobes, 
bright red, the lip of the same color and notched. 

C. EurmAnni of gardens is a hybrid of this and probably C. Warsce- 
wiczii. ‘The modern race of dwarf and Crozy * flowering’? Cannas is 
mostly sprung from this garden form again crossed, the red-flowered ones 
being mainly hybrids of C. Ehemanni and C. Warscewiczii, and the yel- 
low-flowered ones largely of C. Ehemanni and C. glauca. 

C. /iliiflora, Warse. Similar to C. iridiflora in habit, but the flowers 
white and fragrant. Not yet common, but it will undoubtedly play an 
important part in garden forms in the future. 


by MUSA, BANANA, PLANTAIN. (Antonius Musa, physician to 
Augustus. ) 


M. Sapiéntum, Linn. Banana. Cult. for foliage and for the well- 
known fruit; the enwrapping bases of the huge leaves forming a sort of 
tree-like, succulent stem, 10°-20° high; the flower stalk rising through 
the center, and developing a drooping spike, the flowers clustered in the 
axil of its purplish bracts ; berry oblong, by long cultivation (from off- 
shoots) seedless. (Lessons, Fig. 71.) 

M. Cavendishij, Lamb. A dwart species, flowering at a few feet in 
height, is more manageable in greenhouses ; leaves 2°-3° long, China. 

1). Enséte, Gmel. Now very popular amongst gardeners, much used 
for planting out in summer; leaves nearly erect, 10°-16° long and 3°—4° 
wide, bright green, with a stout crimson midrib; stem 10°-20° high and 
becoming very thick. Abyssinia, 
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6. STRELITZIA. (Charlotte of Mecklendburgh-Strelitz, wife of 


George III.) ; : 


S. Regine, Ait. Parapise or Brrp’s Toncur FLoweEr. | A large stem- 
less conservatory plant, from the Cape of Good Hope, winter-flowering, 
with 2-ranked root-leaves, their long rigid petioles bearing an ovate-oblong 
thick blade. 


CXIV. BROMELIACEZ, PINEAPPLE FAMILY. 


Tropical or subtropical plants (mostly herbs), the greater 
part epiphytes, with dry or fleshy, mostly rigid, smooth or 
scurfy leaves, often prickly edged, and perfect flowers with 6 
stamens and 6-cleft perianth. Represented by several species 
of Tillandsia in Florida, a small one further north, and several 
species of various genera in choice conservatories. 

AnGnas sativus, Schult. (or ANANAsSA SATIVA). PriNEAPPLE. Cult. for 
its ‘‘fruit,’? which is a fleshy cone-like spike, comprising the fleshy berries 
and bracts ; flowers abortive. It issometimes grown for foliage, especially 
a striped-leaved variety. Trop. Amer. 

Tillandsia usneoides, Linn. Lone Moss or Brack Moss. Hanging 
from trees in the low country from the Dismal Swamp, 8.; gray-scurfy, 
with thread-shaped, branching stems, linear-awl-shaped recurved leaves, 
and small, sessile, green flowers; the ovary free, forming a narrow, 3- 


valved pod, filled with club-shaped hairy-stalked seeds ; flowers summer. 
(Lessons, Fig. 88.) 


CXV. HEMODORACER, BLOODWORT FAMILY. 


Fibrous-rooted, herbaceous plants, with perfect and regular 
3-6-androus flowers, which are scurfy or woolly outside; peri- 
anth tubular below and united with the 3-celled ovary, 6-lobed 
above; style 1, sometimes 3-parted; capsule loculicidal, 3—c0- 
seeded, crowned or inclosed by the persistent perianth; leaves 
usually equitant. 


* Calyx tube adherent to the whole length of the ovary ; style not parted. 


1. LACHNANTHES. Flower woolly outside. Stamens 8, opposite the 3 inner divisions of 
the perianth, the filaments exserted, and the anthers fixed by the middle. Leaves 
equitant. 


«x x Calyx tube joined only to the base of the ovary ; style at length 3-parted. 


2. LOPHIOLA. Flower densely woolly outside. Stamens 6, included, inserted on the 
base of the perianth, the anthers fixed by the base. Leaves equitant. 

8. ALETRIS. Flower scurfy-roughened outside. Stamens 6, included, inserted on the 
throat of the perianth. Leaves flat and spreading. 


1. LACHNANTHES, REDROOT. (Greek ; woolly blossom.) 


L. tinctoria, Ell. Stem 2°-3° high ; leaves sword-shaped, scattered 
on the stem and clustered at its base ; flowers dingy yellow, in a terminal 
dense compound cyme, Sandy swamps, Mass., S. 


' 
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, : 
2. LOPHIOLA. (Greek: small crest, ®eferring to a woolly tuft near 
the base of the perianth lobes.) Y 


oZ. atrea, Ker. Stem leafless and woolly above, creeping at the base, 
2° high; leaves linear and nearly smooth; flowers dingy yellow inside, 
in a crowded cyme. Pine barrens, N. J., 8. - 


3. ALETRIS, COLICROOT, STAR GRASS. (Name Greek, allud- 
ing to the apparent mealiness of the flowers.) Stemless, the flowers in 
a wand-like raceme ; scape 29-8° high, arising from a cluster of lance- 
olate leaves. 2 - . 


A. farindsa, Linn. Flowers white, oblong-tubular, the perianth lobes 
lance-oblong. Woods, Mass. to Minn., and S. 

A. atrea, Walt. Flowers yellow and shorter, bell-shaped, the lobes 
short-ovate. Barrens, N. J., S. 


CXVI. IRIDACEA, IRIS FAMILY. 


Perennial herbs with bulbous, cormous (Lessons, Figs. 105, 
106), or tuberous (sometimes fibrous) roots, distinguished by 
the equitant (Lessons, Figs, 164, 165), erect, 2-ranked leaves, 
and the 3 stamens with anthers facing outwards. Flowers per- 
fect and showy, colored, mostly from a spathe of two or more 
leaves or bracts; the tube of the perianth coherent with the 
3-celled ovary and often prolonged beyond it, its divisions 6 in 
two sets (answering to sepals and petals), each convolute in 
the bud. Style 1-, or rarely 3-cleft; stigmas 3, opposite the 3 
stamens and the outer divisions of the perianth. Fruit a 3- 
celled and many-seeded pod. (Lessons, Figs. 395, 396.) 


x Spathe generally 2- or more flowered (1-flowered in some Irises), terminal_or pedun- 
culate; flowers generally stalked in the spathe. 


+ Perianth of 3 outer recurving, and 3 inner commonly smaller erect or incurving 
divisions ; stigmas, or more properly lobes of the style, petal-like. 


1. IRIS. Flowers with tube either slightly or much prolonged beyond the ovary, in the 
latter case coherent also with the style. Stamens under the overarching branches of 
the style; anthers linear or oblong, fixed by the base. The real stigma is a shelf or 
short lip on the lower face of the petal-like branch of the style, only its inner surface 
stigmatic, Pod 3-6-angled. Roots rhizomatous or tuberous. 


+ + Perianth deeply cleft or parted into 6 widely spreading divisions ; stamens mona- 
delphous to the top ; style long ; stigmas 3 or 6, thread-like ; flowers opening in 
sunshine and but once for a few hours. 


2. TIGRIDIA. From a corm with some hard brittle coating. Leaves lanceolate, large, 
very much plaited. Three outer divisions of the perianth very large and with a con- 
cave base; the other 8 very much smaller and fiddle-shaped. Stigmas 3, each 
2-cleft. 

8. SISYRINCHIUM. Root mostly fibrous. Leaves grass-like. Divisions of the wheel- 
shaped flower all alike. Stigmas 3, simple. 
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+ ++ Perianth parted almost to the base into 6 nearly equal widely spreading divis- 
"4 ions ; stamens separate or nearly so; style 3-6-lobed. 


4, NEMASTYLIS. Stem simple or sparingly branching above, from acorm. Divisions 
of the flower obovate. Filaments awl-shaped, much shorter than the linear anthers. 
Style short, its 3 lobes parted each into two, bearing long and thread-like diverging 
stigmas. Pod truncate. Seeds dry, angular. 

5. BELAMCANDA. Foliage and aspect of an Iris with leafy branching stem, from a 
rootstock. Divisions of the flower oblong with a narrow base. Filaments slender, 
much longer than the anthers. Style long, club-shaped, its simple branches tipped 
with a broad and blunt stigma. Pod pear-shaped ; the valves falling away expose 
the center covered with black berry-like seeds. 


«x x Spathe 1-flowered, the flowers sessile in the spathe (except No. 6.) 
+ Perianth regular or very nearly so, the stamens equilateral. 


++ Plant stemless, i.e., the leaves and flowers arising directly from the corm. (Lessons, 
Figs. 105, 106.) 
6. CROCUS. Ovary and pod seldom raised above ground; perianth with a long and slen- 
der tube ; its oval or roundish divisions alike, or the 3 inner rather smaller, concave, 
fully spreading only in sunshine. Leaves with revolute margins. 


2+++ Plants with prominent stems. 
= Three branches of the style not divided. 


7. SCHIZOSTYLIS. Root a scarcely thickened rhizome. Flowers spicate-scattered on 
the side of a simple peduncle, red and showy, the tube slender and somewhat enlarged: 
at the throat, the perianth lobes oblong or ovate and widely spreading. Branches of 
the style long and subulate. Spathe greenish, lanceolate, 

8. IXIA. Cormous plants, with showy flowers in simple or branched spikes. Perianth 
tube long and slender, the limb ascending or salyer-shaped. Branches of the style 
linear, recurved. Spathe short and membranaceous. 


= Branches of the style 2-divided or -cleft. 


9. FREESIA, Plants of small size, with coated corms and flowers erect in a secund lateral 
short raceme; perianth tube long and expanding upwards, generally curved, the 
lobes half-spreading. Spathe as in Ixia. 


+ + Perianth generally oblique, curved, or otherwise irregular ; stamens mostly unt- 
lateral. 


++ Flowers in short often secund racemes, or loose panicled spikes. Style branches not 
* divided. 
= Inflorescence dense, pilose. 


10. BABIANA. Commins plants, with flowers of striking colors and usually pilose leaves 
and stem, Flowers in a simple short pilose spike-like cluster or raceme, the tube 
generally short, erect, the lobes erect-spreading, and clawed or contracted at the 
base. Small plants, with plaited leaves. 


=== Inflorescence mostly looser, essentially glabrous. 


ils CROCOSMA. Cormous, with a slender stem ending in a lax panicle. Perianth tube 
slender, cylindrical and curved, not dilated at the throat, the lobes spreading in star- 
like form. Stigmas dilated and denticulate. Leaves sheathing much of the base of 
the stem. 

12, TRITONIA. Cormous, mostly rather tall. Flowers showy, mostly in loose racemes, 
these either solitary and terminal, or spiked. Perianth with a slender tube either 
short or long, and which is not prominently dilated above, the lobes nearly equal or 
oblique and concave or bell-form-spreading. Branches of the style slender, thick- 
ened or dilated at the apex. Spathe short and membranaceous, often toothed. 

18. SPARAXIS. Cormous, small, nearly simple plants, with few yellow scattered or loosely 
spicate yellow flowers, Perianth tube short, dilated in the throat, the limb some- 
what unequal, the lobes erect-spreading. Branches of the style slender. Spathe 
broad and scarious, more or less striate, fimbriate at the apex. 
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++ Flowers numerous in a stiff terminal generally 1-sided spike, 

14. GLADIOLUS. Cormous. Stem rather tall, leafy ; flowers irregular, the short-funnel- 
shaped tube being somewhat curved, and the divisions more or less unequal, the 
flower commonly oblique or as if somewhat 2-lipped. Perianth tubular at base, the 
6 divisions all more or less spreading. Stamens separate. Style long. Stigmas 3, 
more or less dilated. Stamens (inserted on the tube) and-style ascending. Leaves 
sword-shaped, strongly nerved. 


1. IRIS, FLOWER-DE-LUCE, BLUE FLAG. (Greek, the rainbow.) 
Many interesting and curious Species cultivated in choice collections. 
Flowers spring and early summer. (Lessons, Figs. 58, 59, 395, 396.) 


§ 1. Iris proper, with creeping rootstocks or rarely the root fibrous. 
(Native species of our region belong here.) 


* Tall, the several-flowered often branching stems 1°-8° high ; tube of the 
Jlower short ; flowers late spring and summer. 


+ Outer divisions (or ‘ falls”) of the perianth beardless and crestless. 
++ Flowers yellow. 


!, Pseuddcorus, Linn. Yxrttow Iris. Wet marshes in Eu., with very 
long linear leaves and bright flowers, is sparingly cultivated, and some- 
times spontaneous. 


++ ++ Flowers copper-colored or dull reddish-brown. 


I. filva, Ker.« (I. ctrrea.) Flowers 2! long, the tube about the 
length of the 6-angled ovary, the divisions spreading; ovary 6-angled 
and not surpassing the tube of the perianth. Swamps, S. IIL, 8. 


++ ++ ++ Flowers in shades of blue or purple (rarely white), sometimes 
spotted and streaked. 


= Leaves flat and broad, sword-shaped. 


I: levigata, Fisch. & Mey. (I. Kaimrrert). Japanese Irrs. Tall spe- 
cies (2°-3° high), with very large flowers, which are often or commonly 
borne singly, and which, in some garden varieties, measure 8/—10/ across, 
and are broad and flat; outer lobes of the perianth mostly purple with 
a yellow blotch at the base and often streaked, very large and rounded ; 
inner divisions commonly bright purple; leaves thin and pale green; 
stem glaucous. Cultivated (from Japan) in many forms and colors, 
Rhizome short and stout. ) 

I. tripétala, Walt. In pine barren swamps, N. Car., S.; with rather 
short sword-shaped glaucous leaves, and few blue flowers (2/—3/ long), 
variegated with yellow and purple, the inner divisions very short and 
wedve-shaped, the tube shorter than the 3-angled ovary. 

I. versicolor, Linn. Larcrer Brur Frac. Stout; stem angled on 
one side; leaves sword-shaped, #/ wide; flowers light blue, variegated 
with some yellow, white, and purple, hardly 3/ long, the inflated tube 
shorter than the obtusely 3-angled ovary; pod oblong, 3-angled, the seeds 
more or less 2-rowed in each cell. Common in swamps. 

I. Caroliniana, Watson. In N. Car.; like the last, but the leaves long 
and lax, and greener, and the larger seeds in a single row in each cell. 


= = Leaves linear, sometimes stifish. 


I. prismatica, Pursh. (J. Virefnica). SLtenpeR Brun Frac. Slender, 
with very narrow leaves, and blue flowers with some white (barely 2/ 
long), on slender peduncles, with hardly any tube beyond the 3-angled 


ovary. Me, to N. Car. 
GRAY P t+ 4+ & G. BOT, —27 
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/. graminea, Linn. Root leaves 2°-3° long, and often surpassing the 
1-3-flowered stem; flower purple-blue, with yellow in the throat, slightly 
fragrant, with narrow divisions. Cult. 8. Eu. ; 

/. tuberdsa, Linn. SNAKE’S-HEAD Iris. Leaves very long, often 
twice or thrice longer than the 1-flowered stem (which is 12'-18! high) ; 
inner perianth divisions erect and light colored, the outer drooping and 
black-purple; root short, almost bulb-like.. S. Eu. 


«+ + Outer divisions of the perianth bearded or crested. 


«+ Flower mostly solitary and terminal, very large, streaked with brown- 
; black. 


I. Susiana, Linn. A curious species from Persia, not quite hardy in the 
N. States; all divisions of the perianth large and limp, rounded, about 
equal in size, marked with dark spots and lines on a lilac-white ground. 
Stem 10/-18/ high, at flowering time (early spring), exceeding the broad- 
ish leaves. 

a+ ++ Flowers generally few or several, of ordinary size. 


= Body color of the flowers blue or violet. 


I. hexA4gona, Walt. S. Car. and §., near the coast ; with simple stem, 
narrowish long leaves, and deep blue variegated flowers, 4’ long, the outer 
divisions crested, the tube longer than the 6-angled ovary. 

1. Germénica, Linn. Common Fiower-pe-Luce of the gardens, with 
very large, scentless flowers, the deep violet pendent outer divisions 3/ 
long, the obovate inner ones nearly as large, lighter and bluer. Eu. 

I. sambacina, Linn. Exprrscentep F. ‘Taller, 38° or 4° high, and 
longer-leaved ; the flowers about half as large as in the preceding, the 
outer divisions less reflexed, violet, but whitish and yellowish toward the 
base, painted with deeper-colored lines or veins; upper divisions pale 
grayish- or brownish-blue ; spathe broadly scarious-margined. S. Eu. 

I. squalens, Linn. Very like preceding, with longer dull violet outer 
divisions to the flower whitish and striped at base, and purplish-buff- 
colored inner divisions. Eu. and Asia. 


= = Body color of the flowers white, mostly with markings of yellow. 


!. variegdta, Linn. Flowers small, with spatulate-obovate divisions 2! 
long, white with pale yellow, the outer divisions veined with dark purple 
and purplish-tinged in the middle. Eu. 

I. Florentina, Linn. FiLorEence or Swrrr F. Stems 2°-8° high, with 
broad leaves, and white faintly sweet-scented flowers, bluish-veined, the 
obovate outer divisions 2}/-8! long, with yellow beard. Its violet-scented 
rootstock yields orris root. S. Eu. 


* * Dwarf, with simple very short stems (or only leafy tufts), 1-8-flowered 
in early spring, from creeping and branching slender (or thickened in. 
I. pumila) rootstocks, here and there tuberous-thickened ; flowers violet- 
blue, with a long slender tube. 


+ Outer perianth lobes crestless. 


I. vérna, Linn. Stenper Dwarr Iris. Wooded hillsides, from Penn. 
and Ky., S.; with linear grassy leaves, tube of flower about the length of 
its almost equal divisons, which are on slender orange-yellow claws, the 
outer ones crestless. 

++ Outer lobes crested. 


I. cristata, Ait. Along the Alleghanies, and W., sometimes cult.; 
with lanceolate leaves, or the upper ovate-lanceolate ; tube of flower (2/ 
long), much longer than the scarcely stalked divisions, the outer ones 
crested ; pod sharply triangular. 
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4. pdmila, Linn. Dwarr Garven Iris. Stem very short (4'-6! high); 
the violet and purple flower close ‘to the ground, with slender tube and 
obovate divisions hardly exceeding the short sword-shaped leaves, Eu. 


§ 2. XipHion ; the roots bulbous, giving rise to a single stem. 
* Leaves at flowering time only 2! or 3! long. 


/. Pérsica, Linn. Prrsian Iris. <A choice tender plant, dwarf, nearly 
stemless, the flower on a long tube, earlier than the leaves, delicately fra- 
grant, bluish, with a deep-purple spot at the tip of the outer divisions, 
the inner divisions very small and spreading. ; 


* * Leaves a foot or more long at Jlowering time. 
+ Flower with a prominent tube (2!-3! long). 


/. reticulata, Bieb. From Persia; stem a foot or so high, the leaves 
equaling the flowers and finally surpassing them ; flower one, rather large 
with narrow divisions, violet-purple, the limb spotted with violet and 
streaked with yellow; flowers very early ; leaves generally 2 together. 


+ + Flower with scarcely any tube. 


I. Xiphium, Linn. (I. vuteAris of gardeners). Spanisu I. Leaves 4-6 
on the stem, remaining green during winter; the stem 1°-2° high and 
sometimes 2-flowered ; flowers 8/—5! across, the outer divisions orbicular 
and reflexed, the inner ones erect, all purple and veiny ; spathes 3/4! 
long, not inflated. Flowers coriander-scented. Spain. 

I. xiphioides, Ehrh. (I. Ancuica.) 8, Eu; 3 or 4 leaves on the stem 
and about 6 at its base, larger than in the last and not persisting during 
winter ; plant 1°-2° high, 2-3-flowered ; flowers large, lilac-purple, more 
or less marked with yellow and feathered with white on the face of the 
round-oblong outer divisions ; tubers larger and rounder than in the last . 
spathe 3/-4/ long, inflated. Flowers scentless, later than the last. 


2. TIGRIDIA, TIGER FLOWER (as the name denotes). Flowers 
summer. 


T. Pavonia, Ker. From Mexico, the principal species, with several 
varieties, planted out for summer flowering, sends up a stem 2° high, 
bearing in succession a few very large showy flowers 5’ or 6! across, 
purple or orange-red, the dark center gaudily spotted with crimson or 
purple. T. concuirxora of gardens is a form with bright yellow flowers. 
T. GRANDIFLORA is a form with very large, bright orange-red flowers. 


3. SISYRINCHIUM, BLUE-EYED GRASS. (Greek: hog’s snout, 
the application not apparent.) Flowers all summer. 

S. angustifolium, Mill. Scape 4/-12/ high, simple, with a solitary 
terminal spathe, the outer bract more ‘or less elongated ; flowers blue 
(rarely white) changing to purple, the divisions notched or jagged and 
bristle-pointed ; seeds large and globose, nearly smooth. Grassy plants, 
growing in little clumps or tufts; common. __ 

S. anceps, Cay. Usually taller and branching, the spathes 2 or more ; 
seeds small and ovate, deeply pitted. Common. 


4. NEMASTYLIS. (Greek: thread-like style, applicable here to the 
stigmas.) Flowers spring and summer. 


N. ccelestina, Nutt. Pine barrens S. Car., S.; 18-22 high, with hand- 
some but fugacious bright blue flowers ; the leaves mainly from the small 
bulb, linear and plaited. 
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5. BELAMCANDA (or PARDANTHUS), BLACKBERRY LILY 
(East Indian name.) Flowers late summer. 


B. Chinénsis, Adans. China; cult. in country gardens and escaping 
into roadsides; 3°-4° high, more branching than an Iris; the divisions 
of the orange-colored flower (1/ long) mottled above with crimson spots, 
the fruit, when the valves fall and expose the berry-like seeds, imitating 
a blackberry, whence the common hame. ; 


6. CROCUS. (Greek name of Saffron.) Cultivated from Eu. and W. 
Asia. (Lessons, Figs. 105, 106.) 
«* Spring flowering. 
+ Yellow-flowered. 


C. Susianus, Ker. Crotn or Gotp Crocus. Leaves 6-8 in a tuft, 
reaching the flower, narrowly linear, the edges revolute and the center 
with a white stripe; perianth tube exserted, the segments 14’ or less 
long, bright orange-yellow and soon reflexed, the outer ones flushed or 
brown-striped on the outside ; anthers orange, longer than the glabrous 
filaments; style branches exceeding the anthers. Crimea. 

C. mesiacus, Ker. Durcu C. Later flowered ; leaves 6-8 in a tuft, 
surpassing the flower, narrowly linear, the edges reflexed, and a white 
stripe ; perianth tube 2-3 times longer than the limb ; flower bright yellow, 
the segments very obtuse, not striped (a striped variety) ; anthers pale 
yellow and somewhat hastate at the base, somewhat longer than the 
papiilose filaments ; style branches not equaling the anthers. Greece to 
Asia Minor. ‘here is a form with cream-white flowers, 

C. sreLLAris, with fewer leaves in a tuft, little exserted perianth 
tube, flowers bright orange and the outer segments striped and feathered 
on the back, anthers pale yellow and longer than the glabrous filainents, 
and style branches somewhat exceeding the anthers, is a supposed hybrid 
of the above, known only in cultivation. 


+ + Lilac- or white-flowered. 


C. biflorus, Miller. Scorcn C. Leaves 4-6 in a tuft, surpassing the 
flowers, white-striped and very narrow; tube exserted, the upper seg- 
ments 1}! or less long, tinged with purple, the lower ones with 3 purple 
stripes down the back; throat slightly bearded, yellowish; anthers 
orange, longer than the papillose orange filameuts ; style branches orange- 
red. Sterile. Variable. 

C. versicolor, Ker. Leaves 4-5, like the last; tube exserted; upper 
segments either pale or dark purple, the lower ones purple outside and 
also purple-marked ; throat glabrous, whitish or yellow; anthers yellow, 
twice lonyer than the white filaments; style branches yellow. S. Ku. 


C. vérnus, All. Leaves 2-4, equaling the flower, glaucous beneath ; , 


segments 1/-13' long, lilac or white and often striped with purple ; throat 
pubescent, not yellow ; anthers lemon-yellow, longer than the white fila- 
ments; style branches orange-yellow. Eu. ‘Che commonest species. 


* * Autumn flowering. 


C. sativus, Linn. Farr Crocus. With violet purple and fragrant 
flowers, in autumn, is rarely seen here. Its long and narrow orange-red 
stigmas are siffron. Asia Minor. 


7. SCHIZOSTYLIS. (Greek: cut style, referring to the 3 long 
branches.) 


S. coccinea, Backh. & Harv. Crimson Frac, Karrir Lity, Not very 
tender, with long and keeled linear leaves and stems 2° high, bearing a 


—s 
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spike of bright crimson-red flowers 2’ across, the ovate acute lobes all 
alike and widely spreading from a narrow tube; the slender style deeply 
cleft (whence the name) into 3 thread-like branches. §. Africa. 


8. IXIA. (Greek for birdlime, referring to the clammy juice of some 
species.) Cape of Good Hope. 


* Perianth tube short and cylindrical. 
+ Filaments distinct. 
++ Flowers with a black-purple throat. 


fh: maculata, Linn. (I. cénica.) Stem terete and slender, sometimes 
branched, 1°-2° high ; flowers many in dense erect spikes ; perianth tube 
as longer than spathe, the bell-form limb yellow and an inch or less 
ong. 

/. viridifléra, Lam. Stem long and slender (14°-3°), simple; flowers 
many in a long spike; perianth tube little Jonger than the spathe, the 
limb pale green. 

1. hybrida, Ker. A foot high, slender, the raceme flexuose and many- 
flowered ; flowers white, with a tinge of pink, small. 


++ ++ Flowers with no marking in the throat. . 


/. patens, Ait. Stem terete, 12/-20! high, often branched; flowers 
many in rather dense spikes, the bell-form limb pale red; perianth tube 
little longer than the spathe ; radical or basal leaves usually 4. 

/. speciosa, Andry. (I. crarrnroipes.) Stem slender and terete, com- 
monly simple, 6/-15! high; flowers few in an erect spike, the tube little 
longer than the spathe, and the limb dark crimson ; basal leaves 5 or 6. 


+ + Filaments more or less united. 


/. monadélpha, Delar. Stem 10!-20! high, slender, simple or branched ; 
flowers few in a short spike, the tube often twice as long as the spathe, 
the limb lilac, throat greenish or blue. ‘There are varieties with purplish 
flowers (var. purPtRHA), with yellow and black-blotched flowers (var. 
VERS{COLOR), etc. 


* x Perianth tube dilated into funnel-shape at the top. 


I. odorata, Ker. (I. rrécta.) Stem slender and terete, branched ; 
flowers fragrant, in a short spike, yellow. 


9. FREESIA. (Derivation unknown.) Popular plants for forcing, 
from Cape of Good Hope. 
F. refraécta, Klatt. Stems slender, often branched, 12/-20! high, the 
flowers at its top in a slender secund, nearly horizontal raceme ; flowers 


white marked by violet lines or yellowish, or pure white (var. ALBA), 2/— 
3/ long, very fragrant, gradually narrowed into a very slender tube, the 


lobes spreading ; leaves flat. 
F. Leichtlinii, Klatt, perhaps a form of the above, has pale yellow 
flowers which are abruptly narrowed into a short tube, the lobes more 


erect. 


10. BABIANA. (Said to come from the Dutch word for baboon, 
because the bulbs are eaten by that animal.) Cape of Good Hope. 


* Perianth nearly rotate. 


B. stricta, Ker. (B. purrvrea.) Stem 12/-20' high; basal leaves 
ensiform and hairy, not reaching the spikes, the latter 1-3, moderately 
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dense and many-flowered ; perianth usually lilac-red, the tube as long as 
the spathe, and the lobes oblong-lanceolate. ‘There are many forms, as 
var. RUBRO-CYANBA, with lilac-red limb and bright red throat, and var. 
SULPHURBA, with flowers milk-white or sulphur-yellow. 


x * Perianth distinctly ringent. 
+ Segments oblong. 


B. plicdta, Ker. (B. puncrAra, B. rrAcrans.) Stem mostly shorter 
than the hairy lanceolate leaves; flowers in a simple or forked spike, 
reddish or lilac, with the tube as long as the spathe. 

B. disticha, Ker. Differs from the above chiefly in its longer perianth 
tube, which is distinctly projected from the spathe. 


+ + Segments oblong- or lingulate-clawed. 


B. ringens, Ker. Stem 19-14° high, pilose; leaves linear and glabrous, 
many, thick; flowers 8-12 in a dense 1-sided spike, red with a greenish 
tube, the latter rather longer than the spathe. 


11. CROCOSMA. (Greek for saffron smell, alluding to the odor of 
the dried flowers.) Cape of Good Hope. 
C. adrea, Planch. The only species ; stem terete and branched, 2°-4° 


high, withea few small leaves; spikes lax and few-flowered, flexuose ; 
flowers brownish-yellow, the tube an inch or less long. 


12. TRITONIA. (Triton, a vane, alluding to the variable directions 
of the anthers in different species.) Cape of Good Hope. In gardens, 
more often known as MonTBRETIA. 


% Perianth segments equal, oblong ; flowers small. 
T. scillaris, Baker. ({x1a SCILLARIS.) Stem 1°, slender, simple or 
branched ; basal leaves 4-6, plane, linear ; spike 3/-4! long, lax and flexuose : 
flowers pink, the tube cylindrical and somewhat longer than the spathe. 


* «x Perianth segments more or less unequal, oblong or obovate. 
+ Flowers whitish or pale pink. 


T. crispa, Ker. (fx1a orfspa, Montsrbria LACERATA.) Stem slender 
and terete, simple or branched, 6/-12/ high; basal leaves 4-6, linear and 
very crispy or curled ; spikes secund, 4-10-flowered ; perianth tube 2/ or 
less long, funnel-form at the top. 


+ + Flowers yellow, sometimes blotched. 
++ Segments obovate, much imbricated. 


T. crocdta, Ker. Stem slender, 12/-18! high, simple, or branched 
below ; basal leaves 4-6, linear and plane; flowers 4-10 in lax secund . 
spikes; flower bright brown-yellow, the tube rather longer than the 
spathe. 

T. dedsta, Ker., differs only in having a purple-black spot on the claws 
of the 3 outer segments. 

T. hyalina, Baker. Like T. crocata, except that the segments are nar- 
rowed into a spatulate base or claw which has an inflexed hyaline margin. 


++ ++ Segments oblong, less imbricated. 
T. Péttsii, Benth. (Monrsr&ria Pots.) Stems 2°-3° high and 


branched ; basal leaves 4-6, linear and plane; spikes lax, 6/-9' long; 
flower bright yellow, with a tinge of red, the segments about half or less 
the length of the broad tube. 


MonTBRETIA CROCOSMHELORA is a hybrid of the above and Crocosma 
aurea. 
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13. SPARAXIS. (Greek: to tear, referring to the torn spathes. ) 
Cape of Good Hope. / 


S. grandiflora, Ker. (S. rrmprrAra, S. rAcwra, S. LiziAco, S. aTrro- 
PURPUREA, and others.) Stem terete and erect, 6/-2° high, simple or 
branched, with a few linear or lanceolate leaves near the base; flowers 
yellow or purple (but variable in cultivation), the segments 1! or more long. 

S. tricolor, Ker. (S. versfcoror, S. tineAra, and others.) Differs 
from the last in always having a bright yellow throat and a dark blotch 
at the base of each segment. 


14. GLADIOLUS, CORN FLAG. (Name a diminutive of the Latin 
word for sword, from the leaves.) A genus of about 130 species, many 
of which are in cultivation. ‘The commonest garden forms are hybrids, 
derived from the following, in which the perianth tube is funnel-shaped, 
and the segments are not distinctly narrowed into claws. 

* Leaves subterete or linear. 


G. tristis, Linn. Leaves 3, subterete, strongly 3-5-ribbed, a foot or 
two long; stem slender and terete, 1°-2° high; flowers 3-4, yellowish- 
white, in a loose secund spike, fragrant ; flower 2'-3! long, the tube curved 
and longer than the oblong and acute falcate segments. Cape of Good 
Hope. G. c6ncoLor is a form with paler flowers, noted as being one of 
the parents of the garden race, G. CoLvfLuxr1 (see G. cardinalis). 

G. cuspidatus, Jacq. Leaves 3-4, flat but linear; stems 1°-2° high ; 
flowers white or pale pink with a spade-shaped blotch in the center of the 
3 outer segments, 4-8 in a very lax, nearly or quite equilateral spike ; 
perianth tube 2/-3! long, slightly curved, the segments oblong-lanceolate 
and wavy. Cape of Good Hope. 

x « Leaves distinctly ensiform. 
+ Flowers (at least the body-color) yellow. 


G. purpvreo-aurdatus, Hook. f. Leaves 3-4, rigid, the lowest about 1° 
long; stem 2°-4° high ; flowers 10-15 in a lax secund spike ; flower yel- 
lowish, with a large red-brown blotch on the 2 inner segments of the 
outer series, the tube curved and less than an inch long, the segments 
obovate and spatulate or clawed. Cape of Good Hope. This, with the 
hybrid G. Gandavyensis, is a parent of the hybrid race known as G. Lr- 
MOINET, which has bright yellow and red flowers with brown blotches on 
the lower segments. 

G. psittacinus, Hook. Leaves about 4, rigid, 1°-2° long; stem 2°-8°; 
flowers many in a lax secund spike; flower with a yellow ground and 
coarsely grained with red, the curved tube 2’ or less long, the upper seg- 
ments obovate and much hooded, the 8 lower reflexed and much smaller. 
Cape of Good Hope. Parent, with G. cardinalis, of the hybrid class G. 
Ganpavinsis, to which belong most of the older bright-flowered and late 
varieties. The upper segment, in these varieties, is usually horizontal 
and strongly hooded. G. Brencutysnsis, of like parentage, is still a 
popular strain. 

« + Flowers normally white, at least in ground-color. 


G. oppositiflorus, Herb. Leaves 3-4, crowded, the lowest 1°-2° long; 
stem 2°-8° high; flowers often 30-40, in a dense 2-ranked spike ; flower 
white, the tube slender and curyed (13! or less long), the segments oblong- 
spatulate and subacute. Cape. Interesting as being a parent, with 
G. cardinalis, of the hybrids known as G. RAMOsuUS (sometimes called 
G. FLor1BUNDUS, but not to be confounded with the species of that name). 
This hybrid race is little known in this country, as it does not flower 
well unless the corms are planted in the fall. The plants are tall, with 
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jarge, open, bright red flowers marked with dark blotches at the base of 
the 3 lower segments. : 

G. blandus, Ait. Leaves about 4, crowded, broad ; stems 1°-2° high ; 
flowers 4-8, in a lax spike ; flower white, tinged with red, with a curved 
tube 15’ long, the upper segments oblong, and the lower ones oblong- 
clawed with a reddish blotch. There are white, lilac and pink-flowered 
varieties. G. pupisUNvus and G. SporrorTuHiANnus are hybrids of this 
and G. cardinalis. 


++ + Llowers normally tn pronounced shades of red or purple. 
++ Lower segments with a median white line. 


G. Byzantinus, Miller. Leaves commonly 8, laxly ribbed, about 1° 
long; stem 1;°-2° high; flowers many in’a lax spike which is 6/-9/ 
long; flower dark purple, the lower 3 segments with a claw as long as the 
blade, the upper segment slightly imbricated when the flower is fully 
open, the tube only slightly curved ; filaments shorter than the anthers. 
Eastern Mediterranean region. ‘The hardiest species, 

G. commdanis, Linn. Leaves 38-4, laxly nerved, a foot or less long; 
stem 14°-2° high ; spike lax, secund, 4-8.flowered ; flower bright purple, 
smaller than the last, the tube curved, the segments an inch long and all 
connivent when the blossom is open, the 3 lower with a long claw; fila- 
ments the length of the anthers, or longer. There are white forms. 
S. Eu. Little planted now. 


++ ++ Lower segments white-blotched. 


G. cardindlis, Curt. Leaves glaucous-green, not rigid; stem 2°-39 
high ; spike 12-20-flowered, in a lax suberect spike ; flower bright scar- 
let, the tube nearly straight and 1}! long, the upper segments oblong- 
spatulate and the 3 lower shorter and narrower. Cape of Good Hope. 
One parent (with G, tristis) of G. CoLvfLLeEr, a race with bright scarlet 
nearly erect flowers and oblong acute segments, the lower 3 having a long 


blotch of yellow at the base. A white-flowered form of this race is in . 


cultivation (known as the Brive). G. cardinalis is also one parent of 
G. Gandavensis, G. ramosus, and G, pudibundus (see above). 

G. Saundérsit, Hook. f. Leaves 4-6, rigid and strongly ribbed; stem 
1}°-2° high; spike very lax and 6-8-flowered ; flower bright scarlet, with 
a curved tube 14/ or less long, the 8 upper seginents oblong-spatulate and 
connivent, the 8 lower narrower and shorter, with a laree white blotch 
and scarlet spots. Cape of Good Hope. The G. NanceiAnus type is a 
hybrid of this and G.-Lemoinei (see G. purpureo-auratus). 


CXVII. AMARYLLIDACEA, AMARYLLIS FAMILY. 


Chiefly perennial and glabrous herbs, with leaves and scap2 
from a bulb, corm, etc., the leaves nerved from the base, and 
rarely with any distinction of blade and petiole; the perianth 
regular or but moderately irregular and colored, its tube ad- 
herent to the surface of the 3-celled ovary; and 6 stamens 
with good anthers. Style single. Capsule several—oo-seeded. 
Bulbs acrid, some of them poisonous. ‘To this family belong 
many of the choicer bulbs of house culture, only the com- 
monest here noticed. Flowers often lily-like, but differing in 
the inferior ovary. 
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* Scape and linear hairy leaves from a little solid bulb or corm. 


1. HYPOXIS. Perianth 6-parted nearly to the ovary, spreading, greenish outside, yellow 
within, persistent and withering on the pod, 


_ % * Scape and mostly smooth leaves from a coated bulb, the stem leafless or nearly so. ~ 
+ A cup-shaped, funnel! shaped, or saucer shaped crown on the throat of the perianth. 


2, NARCISSUS. Perianth with a more or less cylindrical tube, 6 equal widely spreading 
divisions, and stamens of unequal length included in the cup or crown. Scape with 
one or more flowers, from a scarious 1-leaved spathe. 


+ + No true crown in the throat of the perianth, but sometimes represented by scales, 
or the filaments united by a web-like or crown like tissue. 


++ Anthers erect, not versatile; perianth tube 0: filaments on the ovary at the base of 
the 6-parted perianth. 


8. GALANTIIUS. Scape with usually a single small flower on a nodding pedicel. Peri- 
anth of 6 oblong separate concave pieces ; the three inner shorter, less spreading, 
and notched at the end, Anthers and style pointed. , 

4, LEUCOIUM. Scape bearing 1-7 flowers on nodding pedicels. . Perianth of 6 nearly 
Separate oval divisions, all alike. Anthers blunt. Style thickish upwards. 


++ ++ Anthers fixed by the middle and versatile ; perianth tube often evident or long; 
Silaments borne on the perianth, 


= Perianth tube 0, or exceedingly short. 


5. SPREKELIA. Scape strong and tall, mostly 1-flowered, the bract one and spathe-like. 
Flower very showy, with no tube, the upper segments ascending and the lower ones 
concave, Scales between the filaments small. 

6. NERINE. ‘ Scape strong, several- or many-flowered, the perianth tube nearly obsolete. 
Flowers erect or slightly declined, the segments narrow and spreading or recurved. 
Filaments thickened at the base with no scales between them, prominently pro- 
truded. Leaves strap-shaped. 


== Perianth tube evident, often long. 
| Scape 1-flowered. 


7. ZEPHYRANTHES. Scape stout but low, the flower arising from a simple bract. 
Perianth funnel-form, the tube mostly short ; segments all similar, spreading. Scales 
amongst the filaments very small or 0. 


| | Scape more than 1-flowered (except rarely in No. 8). 
o Filaments distinct. 
x Small scales between the filaments. 


8. HIPPEASTRUM. Scape strong and hollow, often tall, the large flowers in an umbel 
(rarely reduced to 1). Bracts 2, inyolucrate, distinct. DPerianth tube long or short, 
dilated in the throat and more or less declined, the lobes nearly equal and erect- 
spreading. Scales often wanting on the lower segments. 


x x No scales between the filaments. 


9. CRINUM. Perianth with a long slender straight or curved tube and 6 mostly long and 
narrow spreading or recurved divisions. Stamens long. Scape solid, bearing few 
or many sessile or short-pediceled flowers, in an umbel. Bulb often columnar and 
rising as if into a sort of stem, Leaves in several ranks. 

10. AMARYLLIS. Perianth various; the divisions oblong or lanceolate, and the tube 
ribbed, short and declined. Flowers large and fragrant, umbellate and pediceled. 
Scape solid. Leaves mostly 2-ranked. 

11. VALLOTA. Flowers large and showy, short-pediceled and umbellate. Perianth widely 
flaring above, the tube short and straight, the segments oblong-ovate and connected 
at the base by a small callus. Inyolucral bracts 2 or 3. Style declined. Scape strong 


and hollow. 
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o o Filaments united by a web-tike or cup-like tissue. 
x Perianth tube much dilated at the throat, 


42, PANORATIUM. Perianth funnel-shaped, the tube generally long, the segments nar- 
row and erect-spreading, Involucral bracts 2, thin. Cup uniting the filaments bear- 
ing tecth or lobes between. Ovules many in each cell, Flowers generally umbellate, 
Leaves linear or strap-shaped. 


x x Perianth tube cylindrical. 


18, HYMENOCALLIS. Perianth tube long and slender, straight, the lobes narrow or 
linear and recurved. Involucral bracts 2 or more, scarious. Cup not toothed. 
Ovules 2 in each cell. Flowers white, fragrant, in an umbel-like cluster. Leaves 
strap-shaped. 

14. EUCHARIS. Perianth tube straight or curved, the segments broad and spreading. 
Cup entire or toothed between the filaments. _ Bracts several or many, the 2 or 3 
outer ones involucre-like. Ovules 2-0 in each cell. Flowers white in umbels, 
showy. Leaves broad, narrowed into distinct petioles. 


* « x Stems leafy, or scape beset with bracts, from a tuberous rootstock or crown. 
+ Perianth tube 0. 


15. ALSTRGEMERIA. Stems slender and weak or disposed to climb, leafy to the top, the 
thin lanceolate or linear leaves commonly twisting or turning over. Flowers in a 
terminal umbel. Perianth 6-parted nearly or quite to the ovary, rather bell-shaped, 
often irregular as if somewhat 2-lipped. Stamens more or less declined. Style 
slender; stigma 3-cleft. ; 

+ + Perianth tube evident. 

16. POLIANTHES. Stem erect and simple from a thick tuber, bearing long-linear chan- 
neled leaves, and a spike of white flowers. Perianth with a cylindrical and somewhat 
funnel-shaped slightly curved tube, and 6 about equal spreading lobes. Stamens 
included in the tube; anthers erect. The summit of the ovary and pod free from 
the calyx tube; in this and other respects it approaches the Lily Family. 

17. AGAVE. Leaves thick and fleshy with a hard rind and a commonly spiny margin, 
tufted on the crown, which produces thick fibrous roots, and suckers and offsets ; 
in flowering sends up a bracted scape, bearing a spike or panicle of yellowish flowers. 
Perianth tubular-funnel-shaped, persistent, with 6 narrow almost equal divisions. 
Stamens projecting ; anthers linear, versatile. Pod containing numerous flat seeds. 


1. HYPOXIS, STAR GRASS. (Greek: sub-acid, once applied to 
some other plant.) 


i. erécta, Linn. Common in grass; with few-flowered scape 3/8! 
high, and leaves at length longer; yellow star-like flower over 3! broad. 


2. NARCISSUS. (Greek name, that of the young man in mythology 


who is said to have been changed into this flower.) Popular ornamental : 


bulbous plants, running into many varieties and much confused by 
hybridization. Following are the chief horticultural types: 


* Crown as long as the divisions of the perianth, or longer. — Da¥rropits. 
+ Leaves flat, glaucous. 


N. Pseudo-Narcissus, Linn. Darropir, Trumpet D, Scape 1-flowered 
short; flotver large, yellow, with a short and broad tube, and a large 
bell-shaped cup, having a wavy-toothed or crisped margin ; double-flow- 
ered forms are common. Eu. Ett 

+ + Leaves linear, subterete, green. 

N. Bulbocédium, Linn, Hoop Prerricoar D. Flowers bright yellow ; 

tube and crown about equal in length, the crown expanded and very 


\ 
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indistinetly toothed ; segments of the perianth linear and ascending ; 
stamens declined; scape 4/-8! high, 1-flowered, more or less surpassed 
by the leaves. S. Eu. and N. Africa. 


* * Crown half to three fourths as long as the perianth divisions. 
+ Leaves flat, glaucous. 


N. incompardbilis, Curt. Flowers yellow, solitary, 2!-2}' broad, the 
tube about 1/ deep and cylindrical, the perianth divisions spreading, 
oblong-lanceolate ; crown plicate and lobed, of a deeper shade than the 
segments; scape 1° high. Eu. 


a + Leaves linear and caniculate, green. 


N. odérus, Linn. Flowers yellow, 2-5 on a scape, only slightly fra-~ 
grant ; tube 3/-3/ long, open at the throat; segments oblong-lanceolate 
and acute ; crown plaited ; scape 19°-1}° high. Variable. Spain. 


* * * Crown less than half the length of the divisions. 
+ Leaves flat, glaucescent. 
++ Scape many-flowered. 


N. Tazétta, Linn. (N. porySnruos). Potranraus N. Leaves glau- 
cous; flowers fragrant, numerous in an umbel, yellow or sometimes 
white, with the crown golden or orange color. Bulb large (often 2 
thick), the scape 19-2° high. Runs into many forms. Eu. The Curnese 
SACRED Lity is var. ORIHNTALIS, with a more spreading and crenulate 
EO ' ++ ++ Scape 1-3-flowered. 

N. biflérus, Curt. Primrose Prpruuss of the old gardeners; flowers 
white or pale straw-colored, 1-3 on the scape, the crown pure yellow. 
Thought to be a hybrid between the last and the next. 

N. poéticus, Linn. Ponr’s N. Scape 1-flowered; crown of the snow- 
white flower edged with pink, hardly at all projecting from the yellowish 
throat ; in full double-flowered varieties the crown disappears. Common 
in cult. §S. Eu. : 

+ + Leaves linear and subterete. 

N. Jonquilla, Linn. Joneutr. Flowers 2 to 5, small; yellow, very 
fragrant ; segments spreading horizontally, oblanceolate or obovate-cus- 
pidate ; tube slender. There isadoubleform. S. Eu. 


3. GALANTHUS, SNOWDROP. (Greek: milk and flower, probably 
from the color.) Flowers earliest spring. : 
G. nivalis, Linn. Sends up in earliest spring a pair of linear pale 
leaves and a scape 3/-6’ high, bearing its delicate drooping white flower, 


the inner divisions tipped with green; a variety is full double. 
G. Imperatri, Bertol. Larger, with very narrow-based outer segments. 


Italy. 


4. LEUCOIUM, SNOWFLAKE. (Ancient Greek name, meaning 
White Violet.) In gardens from Eu.; much like Snowdrops on a 
larger scale, flowering later, the scape more leafy at base, and leaves 
bright green. 

L. vérnum, Linn. Scape about 1° high, mostly 1-flowered in spring ; 


pod pear-shaped and 6-sided. 
L. estivum, Linn. Scape 2° high, bearing 3-7 rather broader flowers 


in late spring or early summer; pod rounder. 
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5. SPREKELIA. (J. H. Sprekelsen, a German botanist of last cen- 
tury, who wrote upon liliaceous plants.) 


S. formosissima, Herb. Jacopean or Sr. James’s Lity. Cult. from 
Mexico; scape 2° high, bearing a single large and declined deep crimson- 
red flower, with hardly any tube, and 2-lipped, as it were, three divisions 
recurved-spreading upwards, three turned downwards, these at base 
involute around the lower part of the deflexed stamens and style. 


6. NERINE. . (Name of the water nymph.) Cape of Good Hope. 


N. Sarniénsis, Herb. Gurrnsrey Lity. Scape 2°-8° high, bearing an 
umbel of wavy pale salmon-colored flowers, which have the segments 
recurved ; leaves thick, appearing after the flowers. There are crimson- 
flowered fornis. 


7. ZEPHYRANTHES. (Greek: wind flower, a fanciful name.) 
Generally called AmarYuuis in gardens. 


Z. Atamdsco, Herb. Aramasco Lity. Penn., S. in low grounds; 
scape 6’-12’ high, mostly shorter than the glossy leaves; flower 2/-3! 
long, single from a 2-cleft spathe, regular, funnel-form, white and pink- 
ish ; stamens and style declined. 

Z.cGndida, Herb. Peruvian Swamp Lity. Flowers pure white, not 
fragrant, rising just above the bright green fleshy leaves (scape 6/—12! 
high); segments nearly equal, ovate and obtuse, an inch long. S. Amer. 

Z. rosea, Lindl. Farry Linty. Flowers larger, rose-colored, regular 
and erect ; segments rotate, sharp-pointed, green below the middle; plant 
tufted, the leaves striate. Cuba. 


8. HIPPEASTRUM. (Greek: knight and star, from some fancied 
resemblance in the flowers of H. equestre.) Often known in gardens 
erly DERN * Flower clear white, red-strtped. 

H. vittatum, Herb. Peru; double red feathery stripes on each of the 
segments (which are erose and more or less. recurved at the tip); tube 


trumpet-like, about twice longer than the lobes, greenish. Very hand- 
nome: * * Flowers red or orange. 

H. adlicum, Herb... Liny or rue Panacer. Brazil; flower very large 
and handsome, the large segments crimson and striate, with a blotch of 
red-purple and a green base; leaves green and striate ; 1°-2° hich; tube 
very short and open, the segments widely spreading. 

H. equéstre, Herb. Barsavos Liny. Mexico; flowers medium large 
and normally orange-red, but running into light red and striped sorts; 
stamens strongly curved upwards at their ends; tube slender and curved, 
becoming dilated, mostly longer than the wavy-cuspidate segments. 

H. Regine, Herb. Mexico; has 2-4 large, almost regular nodding 
flowers, crimson-red, with hardly any tube, and-the deflexed stamens 
curved strongly upwards at the end. 

H. Jonnsonr is a robust hybrid with dull red flowers, each segment 
with a white stripe. Common. 


9. CRINUM. (Greek name for a Lily,) Showy conservatory plants, 
chiefly from tropical regions; one wild S. 
* Flowers red. 


_ 6. amabile, Donn. The huge bulb rising into a column; leaves becom- 
ing several feet long and 3'-5' wide; flowers numerous, 8/10! long, crim- 
son-purple outside, paler or white within. Sumatra. 
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* « Flowers white. 


C. Asiaéticum, Linn. Tropical Asia; slender perianth tube 3/-4’ long, 
green tinged ; flowers about 20 in an umbel, the linear segments 2/-3! 
oe oe 4’-5! in diam., with a long neck, the peduncle sharp-edged, 
2° high, \ 

C. Americanum, Linn. River swamps Fla., W.; scape 1°-2° hich, 
from a globular bulb; flower white, 6’/-7/ long; leaves concave and ob- 
tuse, remotely denticulate. 


10. AMARYLLIS. (Dedicated to the nymph of this name.) 


A. Belladénna, Linn. Brttaponna Lity. Cape of Good Hope; has 
elongated bulbs, channeled narrow leaves shorter than the solid scape, 
and several almost regular large rose-red fragrant flowers, funnel-form 
with very short tube, the stamens not much declined. 


11. VALLOTA, (Pierre Valot, an early French botanist.) 


V. purpdrea, Herb. (or AmarYuuis spEciOsa), Cape of Good Hope; 
the scarlet-red flowers with short funnel-shaped tube, rather longer than 
the broad-ovate and nearly equal spreading divisions. Popular green- 
house plant, with scape 2°-3° high, the leaves (equaling the scape) 
lance-linear. 


12. PANCRATIUM. (Greek: all potent, probably in reference to 
some supposed medicinal qualities.) 


P. maritimum, Linn. Sea Darroprt. Glaucous; leaves linear, erect ; 
scape barely flattish ; perianth 5’ long, its green tube enlarging at summit 
into the funnel-shaped 12-toothed cup, to the lower part of which the 
spreading narrow-lanceolate divisions of the perianth are united. Salt 
marshes, S. Car.,S.  (déu.) 


13. HYMENOCALLIS. (Beautiful membrane, Greek name referring 
to the cup connecting the filaments.) Several species wild, S. and W. 


H. lacera, Salisb. (PancrAtium RorArum, or P. MexicAnum). Leaves 
linear strap-shaped, widely spreading, bright green, 2/ or more wide ; 
scape sharply 2-edged, 2-6-flowered ; slender tube of the perianth and its 
linear widely spreading divisions each about 3! long, the latter wholly 
free trom the short and broadly open wavy-edged saucer-like cup; bulb 
bearing runners. Low banks and swamps, N, Car., Ss. 

H. occidentalis, Kunth. Leaves strap-shaped, glaucous, 14! or less 
broad ; scape 3-6-flowered, the bracts narrow and about 2' long ; tube 4/ 
or less long, the linear white segments nearly the same length; crown 
about 1/ long, tubular below and broadly funnel-form above, the margin 
either entire or toothed; bulbs without runners. S. Ill., S. 


14. EUCHARIS. (Greek: very graceful.) From 8. Amer., in green- 
houses. 

E. grandiflora, Planch. & Linden. (E. Amazéntca). Scape 2°_-4° high, 
bearing 3-6 white, drooping, large (4'-5! wide) flowers in an umbel ; crown 
green-tinged ; leaves several, the petiole mostly rather larger than the 
wide, strongly ribbed blade. 


15. ALSTROIMERIA. (Named by Linneus for his friend Baron 
Alstroemer.) Several species of the conservatory, from W. S. Amer., 
of mixed species. 


A. Pelegrina, Linn. Lity or tue Incas, from Peru. Flowers few or 
solitary at the end of the branches, open, rose-colored or whitish, blotched 
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with pink and spotted with purple, with some yellow on the inner 
divisions. 

A. pulché!la, Linn. f. (A. psirracina). Flowers umbelled, funnel-form 
in shape, the spatulate divisions more erect and close, red, tipped with 
green and brown-spotted. : 

A. versicolor, Ruiz. & Pav. Flowers few, terminating the drooping or 
spreading branches, yellow spotted with purple. 


16. POLIANTHES, TUBEROSE. (Name probably from Greek words 
for white and flower; therefore not Polyanthes. The popular name 
relates to the tuberous rootstock, therefore not Tube-rose, but Tuber-ose.) 
P. tuberdsa, Linn. The only species originally from Mexico; the tall 

stem with long several-ranked leaves at base, and shorter and sparser ones 

towards the many-flowered spike (produced in autumn when planted 
out) ; the blossoms very fragrant, white, or slightly tinged with rose, the 
choicer sorts full-double. 


17. AGAVE, AMERICAN ALOE. (Greek word for noble.) Plants 
flower only after some years, and die after maturing the fruit. 

A. Virginica, Linn. Sterile soil from Ma. to Tll., and S.; has lance- 
oblong denticulate and spiny-tipped leaves 6/-12! long, and scape bearing 
a loose simple spike of small flowers, 83°-6° high. 

A. Americana, Linn. The Common Century PLant or AMERICAN ALOR, 
With very thick spiny-toothed and spine-pointed leaves, 2°-4° long, pale 
green, or a variety yellowish-striped, the scape when developed from old 
plants (said, erroneously, to flower only after 100 years in cool climates) 
tree-like, bearing an ample panicle. Mexico. (Lessons, Fig. 169.) 


CXVIII DIOSCOREACEZ, YAM FAMILY. 


Twining plants, from tubers or thick rootstocks or roots, 
having ribbed and netted-veined petioled leaves more or less 
imitating those of Exogens, and small greenish or whitish 
regular dicecious flowers, with the tube of the perianth in the 
fertile ones adhering to the 3-celled ovary; its 6 divisions 
regular and parted to near the base or to the ovary. Styles 3, 
distinct or nearly so. Ovules and seeds 1 or 2 in each cell. 


1. DIOSCORBA. YAM. (Named for Dioscorides.) Flowers in axillary 
panicles or racemes ; stamens 6 in tlhe sterile ones, separate. Fertile 
ones producing a 3-celled, 8-winged pod, when ripe splitting through 
the wings. Flowers summer. Several species are cult. in the tropics. 2 


D. villésa, Linn. Winp Yam. Sends up from a knotty rootstock its 
slender stems, bearing heart-shaped, pointed leaves, either alternate, 
Opposite, or some in fours, 9-11-ribbed, and with prominent cross-vein- 
lets. In thickets, commoner S.; slightly downy, or usually almost 
smooth, so that the specific name is not a good one. 

D. divaricdta, Blanco, (D. BatAras). Cuinesn Yam, Cinnamon VINE. 
Cult. from China and Japan (probably native to the Philippine Is.), for 
ornament, or for its very deep and long farinaceous roots, — a substitute 
for potatoes; leaves very smooth, heart-shaped, partly halberd-shaped. 
and opposite, with little bulblets in the axils, : 


LILY FAMILY. — 431 


D. bulbifera, Linn. Arr Potato. Leaves alternate, cordate-ovate and 
prominently cuspidate, glabrous, 9-nerved (the two lower ones upon 
either side united at the base), on stalks longer than the blade ; flowers 
in Jax and simple axillary drooping racemes. Somewhat cult. in Gulf 
States for the large angular edible gray tubers (4'-6! long), in the axils 
of the leaves. Tropical Asia. 


CXIX. LILIACEH, LILY FAMILY. 


Large family, known as a whole by its regular symmetrical 
flowers, with perianth of 6 (in one instance of 4 and another 
of 8) parts, as many stamens with 2-celled anthers standing 
in front of the divisions, and a free 3-celled (rarely 2-celled) 
ovary. Perianth either partly or wholly colored, or greenish, 
but not glumaceous. Fruit a few-many-seeded dry pod or 
soft berry. Flowers not from a spathe, except in Allium, ete. 
Chiefly herbs, with entire leaves; perennials. The chief genera 
are here presented in an easy arrangement. 


T. SMILAX SUBFAMILY. Chiefly woody-stemmed plants, 
a few herbaceous, climbing or supported by a pair of tendrils 
on the sides of the petiole, having 3-9-ribbed and netted-veined 
leaves and small dicecious flowers in axillary umbels; stigmas 
mostly 3, long and diverging, sessile; fruit a berry; the 
anthers are only 1-celled, opening by one longitudinal slit 
(the division of the cell, if any, corresponding with the slit). 


1. SMILAX. Characters of the Subfamily. 


II. ASPARAGUS SUBFAMILY. With parallel-veined 
mostly alternate leaves, branching or simple stems from a 
rootstock (at least there is no bulb), a single style (if cleft or 
fobed at all only at the summit), and fruit a few-several- 
seeded berry. Pedicels very often with a joint in the middle 
or under the flower. Flower almost always small, and white 
or greenish, chiefly perfect. 


» Plants with smail scales in place of leaves, from the axils of which are produced 
false leaves, i.e. bodies which by their position are seen to be of the nature of 
branches, but which imitate and act as leaves. Perianth greenish or whitish, 
6-parted, the stamens borne on its base. Berry 3-celled, the cells 2-seeded, 

2. ASPARAGUS. Flowers greenish-yellow, bell-shaped, scattered along the much divided 
branches; or, in one group, 2 or 3 in the axils, greenish-white ; the linear-oblong 
divisions of the perianth recurved. The so-called leaves ranging from very narrow 
to lance-ovate. Stems often twining. 
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# * Herbs with ordinary broad leaves. 


+ Perianth bell-shaped, of 6 (4 in No. 7) separate and similar deciduous divisions; sta- 


mens on the receptacle or nearly so. 
++ Flowers erect, few or several in an umbel on a naked scape. 


.8, CLINTONIA. Base of the scape sheathed by the stalks of a few large oval or oblong 
and ciliate root leaves. Filaments long and slender; anthers linear or oblong. Style 
long. Ovary 2-3-celled, becoming a blue berry. Rootstocks creeping, like those of 
Lily of the Valley, which the leaves also resemble. 


++ ++ Flowers single or few, hanging at the end of the leafy spreading branches, or sub- 
axillary. 


4, DISPORUM. Flowers on slender simple stalks, yellowish. Divisions of the perianth 
lanceolate or linear, Filaments much longer than the linear-oblong blunt anthers. 
Ovary with a pair of hanging ovules in each of the 8 cells, becoming an ovoid or 
oblong and pointed red berry. Rootstock short, not creeping ; herbage downy. 

5. STREPTOPUS. Flowers single or rarely in pairs along the leafy and forking stem, 
just out of the axils of the ovate clasping leaves; the slender peduncle usually bent 
in-the middle. Divisions of the perianth lanceolate, acute, the three inner ones 
keeled. Anthers arrow-shaped, on short and flattish filaments. Ovary 3-celled, 
making a red many-seeded berry. 


++ ++ ++ Flowers in terminal racemes. 


6. SMILACINA. Raceme or cluster of racemes terminating a leaf-bearing stem. Flowers 
small, white. Perianth 6-parted. Filaments slender; anthers short. Ovary 8- 
celled, making a berry. Rootstocks mostly creeping. 

7. MAIANTHEMUM. Stem low, only 2-leaved. Flower 4-parted, with 4 stamens, 2- 
celled ovary and 2-lobed stigma. 


+ + Perianth of one piece, more or less deeply lobed, the stamens inserted on 
the tube. 


++ Segments 6; flowers on a conspicuous scape or a leafy stem. 


8. CONVALLARIA. Flowers nodding in a one-sided raceme, on an angled scape which 
rises, with the (about) two oblong leaves, from a running rootstock. Perianth short 
bell-shaped, with 6 recurving lobes. Stamens included. Style stout. Ovary with 
several ovules, becoming a few-seeded red berry. 

9. POLYGONATUM. Flowers nodding in the axils of the leaves along a leafy and re- 
curving simple stem, which rises from a long and thickened rootstock. Perianth 
greenish, cylindrical, 6-lobed or 6-toothed, bearing the 6 included stamens at or 
above the middle of the tube. Style slender. Ovary 38-celled with few ovules in 
each cell, in fruit becoming a globular black or blue few-seeded berry. 


++++ Segments 8 ; flowers inconspicuous because borne close to the ground. 


10, ASPIDISTRA. Remarkable because the lurid-purple flowers are borne at the surface 
of the ground upon 1-flowered scapes. Stamens 8, Stigma broadly pellate, mush- 
room-like, Leaves with a distinct petiole and ovate-lanceolate limb, all radical. 


II. BELLWORT SUBFAMILY. With alternate and 
broad not grass-like parallel-veined leaves; stem from a root- 
stock or from fibrous roots, branching and leafy; style one at 
the base, but 3-cleft or 3-parted. Fruit a pod, few-seeded. 
Anthers turned rather outwards than inwards. Perianth of 6 
almost similar and wholly separate pieces, deciduous. Not 
acrid nor poisonous. Plants intermediate between the preced- 
ing group and the next two, i 
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11, UVULARIA. Stem terete. Flowers solitary, drooping, yellowish ; the perianth nar. 
rowly bell-shaped and lily-like, the sepals spatulate-lanceolate and acuminate, with 
a honey-bearing groove or pit at the erect narrowed base. Stamens short, one at 
the base of each division; anthers linear, much longer than the filaments. Pod 
ara 8-lobed, loculicidal from the top, Seeds thick and roundish, Leaves per’ 
oliate. 


12, OAKESIA. Stem angled. Flowers opposite the leaves (by the growth of the stem), 
the segments not acuminate. Capsule thin, elliptical, acutish at each end, sharply 
8-winged and tardily dehiscent. Leaves sessile, 


IV. TRILLIUM SUBFAMILY. With netted-veined leaves 
all in one or two whorls on an otherwise naked stem, which 
rises from a fleshy rootstock; styles or sessile stigmas 3, sepa- 
rate down to the ovary. Fruit a berry. 

18. TRILLIUM. Perianth of 8 green persistent sepals, and 8 colored petals; the latter at 
length withering away after fluwering, but not deciduous. Anthers linear, adnate, 
on short filaments, looking inwards. Awl-shaped styles or stigmas persistent. 
Ovary 3-6-angled. Berry purple or red, ovate, many-seeded. 

14, MEDEOLA. Perianth of 6 oblong and distinct nearly similar pieces, recurved, decidu- 
ous. Anthers oblong, shorter than the slender filaments. Stigmas or styles long 


and diverging or recurved on the globular ovary, deciduous, Berry dark-purple, 
few-seeded. 


V. MELANTHIUM SUBFAMILY. With alternate and 
parallel-veined leaves; stem simple, at least up to the panicles ; 
and flowers often polygamous, sometimes dicecious; styles or 
sessiie stigmas 3, separate down to the ovary. Fruit a pod. 
Anthers almost always turned outwards. Perianth withering 
or persisting, not deciduous, the 6 parts generally alike. 
Mostly acrid or poisonous plants, some used in medicine. 

* Perianth with a long tube rising directly from a thin-coated solid bulb or corm; 
anthers 2-celled. Stemless. 


15. COLCHICUM. Perianth resembling that of a Crocus. Stamens borne on the throat 

of the long-tubular perianth, Styles very long. 

x x Perianth without an evident tube, of 6 distinct or almost separate divisions. 

+ Anthers 2-celled, short; flowers in a simple raceme or spike ; pod loculicidal. 
++ Leaves all at the base of the stem, the latter sometimes bracteate. 

HELONIAS. Flowers perfect, in a short dense raceme, lilac-purple, turning green in 
fruit ; the divisions spatulate-oblong, spreading. Filaments slender; anthers blue. 
Pod 8-lobed ; cells many-seeded. 

17. TOFIELDA. Flowers perfect, in a close raceme or spike, mostly with a small 3-bracted 
involucre beneath. Perianth white or greenish, the sepals concave, oblong or obo- 
vate, 8-nerved. Styles awl-shaped. Capsule 3-angled, the cells many-seeded. 
Tufted, from creeping rhizomes. 

+++ Stems very leafy. 


16 


18, CHAMASLIRIUM. Flowers diccious or mostly so. Perianth of 6 small and narrow 
white pieces. Pod ovoid-oblong, many-seeded. Spike or raceme slender. 
i9. XEROPHYLLUM. Flowers perfect, in a compact raceme, white; the divisions oval, 
sessile, widely spreading, naked. Filaments awl-shaped. Pod globular, 8-lobed, 
with 2 wingless seeds in each cell. 
GRAY’S F. F. & G. BOT. —28 
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+ + Anthers kidney-shaped or round heart-shaped, the two cells confluent into one, 
shield-shape after opening ; styles awl-shaped ; pod 3-horned, septicidal 3 seeds 
commonly flat or thin-margined. 


++ Stem pubescent above, tall and leafy, from a rootstock ; leaves generally broader 
. than linear. 


20. MELANTHIUM. Flowers polygamous, in racemes forming an open pyramidal panicle. 
Perianth cream-colored, turning green or brownish with age, perfectly free from the 
ovary, its heart-shaped or oblong and partly halberd-shaped widely spreading divis- 
ions raised on a claw and marked with a pair of darker spots or glands. Filaments 
short, adhering to the claws of the perianth, persistent. Seeds several in each cell, 
broadly winged. Leaves lanceolate or linear, mostly grass-like. Stem roughish- 
downy above, its base more or less bulbous. 

21. VERATRUM. Flowers polygamous, in panicled racemes. Perianth greenish or 

' brownish, its obovate-oblong divisions narrowed at base, free from the ovary, not 
spotted. Filaments short. Seeds rather numerous, wing-margined. Leaves broad, 
many-nerved. Base of the leafy stem more or less bulb-like, producing many long 
white roots, 


++ ++ Stem glabrous and more slender, generally from a bulb ; leaves linear. 


22. STENANTHIUM. Flowers polygamous, in panicled racemes on a leafy stem. Peri- 
anth white, with spreading and not spotted lanceolate divisions tapering to a narrow 
point from a broader base, which coheres with the base of the ovary. Stamens very 
short. Seeds several, wingless. Leaves linear, keeled, grass-like. . 

23. ZYGADENUS. Flowers perfect or polygamous, in a terminal panicle. Perianth 
greenish-white, its oblong or ovate widely spreading divisions spotted with a pair of 
roundish glands or colored spots near the sessile or almost sessile base. Stamens 
free from and about the length of the perianth. Leaves linear, grass-like; stem and 
whole plant smooth. 

24. AMIANTHIUM. Flowers perfect, mostly in a simple raceme. Perianth white, the 
oval or obovate spreading divisions without claws or spots. Filaments long and 
slender. Seeds wingless, 1-4 in each cell. Leaves chiefly from the bulbous base of 
the scape-like stem, linear, keeled, grass-like. 


VI. LILY SUBFAMILY prorer (including Asphodel 
Family). Distinguished by the single undivided style (or 
rarely a sessile stigma), and fruit a loculicidal pod. Perianth 
with all 6 parts generally corolla-like, and in all the following 
nearly similar. Leaves parallel-veined or ribbed, sometimes 
with netted veins also.. Stem or scape mostly simple. 


x Bulbous plants (bulbs either tunicate or coated); stem always herbaceous ; radical 
leaves not in large clumps. 


+ Stem leafy, especially above, the leaves often whorled or crowded s divisions of the 
perianth with a honey-bearing furrow or spot at or near the base ; style long ; 


stigmas or lobes 83; pod packed with 2 rows of depressed and flat soft-coated 
seeds in each cell. Flowers large, often several. 


25. LILIUM. Flower bell-shaped or funnel-form with the separate or partly united divis- 
ions spreading or recurved above; the honey-bearing groove begin ning at their base. 
Anthers linear, at first erect, at length versatile. Pod oblong. Bulb mostly scaly. 
(Lessons, Figs. 107-110.) 

26. FRITILLARIA. Divisions of the bell-shaped flower distinct, not at all recurving ; the 


honey-bearing spot above their base. Bulb coated or scaly, Flowers always nodding, 
often spotted, 
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® 
+ + Stem 2-leaved or few-leaved at or towards the base, naked above and ordinarily 
ljlowered at summit ; the six pieces of the bell-shaped periunth separate ; Ssta- 

mens on the receptacle or nearly so; anthers erect ; seeds many, pale. 


27. TULIPA. Stem 1-2-leaved above the ground, bearing an erect large flower. Divisions 
of the perianth broad, not recurved nor spreading, Ovary and pod triangular, colum- 
nar ; stigmas 38, sessile, Seeds nearly as in Lily. - 

28. CALOCHORTUS. Stem few-leaved, 1-few-flowered. Flowers large and handsome, of 
various colors, erect or pendulous, the 8 outer divisions small greenish, and sepal- 
like, but the 3 inner ones very broad and bearded on the inside and usually blotched 
at the base, all widely spreading. Capsule oblong, 3-angled. 

29. ERYTHRONIUM. Scape 2-leaved from the ground, bearing a nodding flower. Divis- 
ions of the perianth lanceolate, recurved or spreading above. Ovary and pod obo- 
vate; seeds globular. Style long, more or less club-shaped. 


+++ Scape naked, bearing 1 to several or many flowers; seeds few, globular or 
angled ; leaves linear or nearly so, 


++ Flowers in umbels (or in Nos. 3) and 31 sometimes solitary or twin). 


80. BRODIA. Perianth of various colors, funnel-form or companulate, the lobes erect 
or somewhat spreading and equaling or excceding the length of the tube. Stamens 
6 or 3, with staminodia between, the filaments very short. Stigma 38-fid or 8-sulcate, 
Leaves channeled or flat, 

81. MILLA. Perianth white, greenish outside, salver-like, the 6 lobes rotate-spreading ; 
tube long-campanulate. Stamens 6, inserted on the tube, exserted, the anthers long 
and connivent about the style, but the filaments very short. Stigma 8-parted. Leaves 
very narrow, glaucous, hollow. 

82, ALLIUM. Flowers in a simple umbel, from a 1-2-leaved or scarious spathe, the lobes 
colored ; cells of ovary 1-2-seeded, and pod lobed ; style persistent, slender; stigma 
entire. Plants onion-scented. ‘ 

83. NOTHOSCORDUM. Differs from Allium in the greenish or yellowish-white flowers, 
several-seeded cells, scarcely-lobed pod, and absence of onion odor. 


++ ++ Flowers in racemes or spikes (subcorymbose in No. 34). 
= Perianth parted almost or quite to the base. 


84. ORNITHOGALUM. Flowers bracted, white, wheel-shaped. Style 8-sided; stigma 


3-angled. 
85. SCILLA. Flowers mostly blue, the divisions 1-nerved. Filaments often broadened at 


the base. Stigma capitate. 
86. CAMASSIA. Flowers blue in ours, the divisions 3- or more-nerved. Filaments fili- 


form. Stigma 8-fid. 
= = Perianth with a pronounced tube, the stamens upon the throat. 
87. CHIONODOXA. Flowers small, mostly blue, stalked in a short raceme, the tube 


shorter than the recurved-spreading acute segments. Filaments all broadly dilated. 


Style short, the stigmas small or capitate. Cells 4-6-seeded. ‘ 
88. MUSCARI. Flowers in a dense raceme; the globular or urn-shaped constricted- 


mouthed perianth nearly 6-toothed. 
89. HYACINTHUS. The short-funnel-shaped or bell-shaped perianth 6-cleft, throat open, 


the lobes spreading. 

« x Plants with tuberous rootstocks or fibrous-rooted crown ; stem always herbaceous ; 
radical leaves often forming large clumps by the spread of the rootstock. 
Scape (in ours) leafless. 

+ Flowers in a 2-bracted umbel. 

40. AGAPANTHUS. Perianth blue, tubular at base, with 6 widely spreading divisions 
nearly regular. Pod triangular, many-seeded, Seeds flat, brownish, winged above, 
Leaves linear, flat, 
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. ++ Flowers paniculate on a somewhat branching scape. 


41, IEMEROCALLIS. :Perianth yellow, lasting but a day, funnel-form, with short narrow 
tube closely investing the ovary ; the nearly similar divisions more or less spreading, 
Pod thick, at first fleshy, Seeds few in each cell, roundish, with a hard and brittle 
black coat, Leaves linear, grassy and soft, keeled. 

42. PIORMIUM. Perianth lurid or yellowish, with a short incuryed tube, the 3 exterior 
segments lanceolate and erect, the 3 interior slender and slightly spreading at the 
tips. Stamens exserted. Ovules numerous in each cell. Capsule 3-angled. Rhi- 
zome short, not fleshy. Leaves radical, long-linear-ensiform, stiff and evergreen, 
strongly keeled. Panicle long, with short seeund branches, 


+++ Flowers in a dense spike, 


43. KNIPIOFIA. Flowers very many, reflexed in a dense spike on a bracted scape. 
Perianth tubular, regular, red or yellow, 6-toothed. Stamens and style straight, pro- 
truding from the tubular perianth. Filaments of two lengths. Pod many-seeded, 
Leaves narrow-linear, long and grassy, keeled, crowded at the root. 


+++ + Flowers in racemes, which are mostly simple, 
++ Leaves ovate or heart shaped, netled-veined between the ribs, and on long petioles. 


44, FUNKIA. Flowers in a raceme, blue or white. Perianth funnel-forin, 6-cleft, the 
lobes hardly spreading, somewhat irregular. Pod oblong, prismatic, many-seeded. 
Seeds flat, black, with a soft and thin coat, winged at the apex, 


++++ Leaves narrow, mostly linear. 


45. ASPIIODELUS. Perianth segments distinct or nearly so, white with a yellowish line 
in the center, Stamens hypogynous, shorter than the segments, erect or slightly 
declined, the filaments dilated at the base and covering the ovary. Ovules 2 in each 
cell. Capsule obscurely 3-angled. Rhizome sinall, sometimes annual. Leayes linear, 
strap-shaped or fistulose, = 

46. SCHG@NOLIRION. Verianth white or yellow, withering-persistent, the segments dis- 
tinct and 3-5-nerved, Stamens hypogynous, shorter than the segments, the filaments 
filiform. Ovyules 2 in each cell. Capsule short and truncate, 8-angled. Rhizome 
tuberous. Leaves long-linear, 

47. PARADISEA. Perianth funnel-form, the Segments distinet and erect-spreading, nar- 
row at the base, the upper portion oblong-spatulate and 3-nerved. Stamens hypo- 
Gynous and declined, scarcely shorter than the perianth, the filaments filiform, 
Ovules many in each cell. Capsule ovoid and coriaceous. Rhizome very short. 


* x x Stem a woody trunk, either short or tree-like, bearing a crown of sword Shaped, 
Sleshy or thin leaves ; no bulb. 


+ Leaves short, very thick and fleshy, 2-ranked, crowded on the very short stem, at the 
base of the scape. 


48. ALOE. Flowers raceied on a slender bracted Scape. Perianth tube straight or slightly 


curved, the segments elongated. Stamens hypogynous, equaling or exceeding the 
perianth, Seeds many, 3-angled, 


+ + Leaves long, often stiff and sharp edged, mostly many-ranked, either clustered 
near the ground or borne upon the short trunk. 


49, YUCCA. Flowers in an ample terminal compound panicle, large, often polygamous, 
white or whitish. Perianth of 6 separate oval or oblong acute divisions, not decid- 
uous, the 3 inner broader, longer than the stamens. Stigmas 8, sessile, Pod oblong, 
many-seeded ; the depressed seeds as in Lily. 

50. CORDYLINE. Stem woody, often eventually rising several feet high, Leaves mostly 
at the top of the stem, firm, mostly about lanceolate. Perianth eylindraceous or 
narrowly bell-form, the tube short. Ovules many in each cell. Fruit fleshy, small 
and nearly globular, mostly indehiscent, Flowers small in a large panicle, 
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1. SMILAX, GREEN BRIER, CAT BRIER, or CHINA BRIER. 
(Ancient Greek name.) In thickets and low grounds; flowers small, 
greenish, in clusters on axillary peduncles, in summer, or several of 
the Southern prickly ones in spring. 


* Stems herbaceous, never prickly, smooth; leaves thin, mucronate- 
tipped ; ovules and seeds usually a pair in each cell; berries blue-Llack, 
with a bloom; plant, or parts of it, sometimes pubescent. 


S. herbacea, Linn. Carrion FLower (the scent of the blossoms jus- 
tifies the name). Erect and recurving, often without tendrils, or low- 
climbing, very variable in size, generally smooth; leaves ovate-oblong or 
roundish and mostly heart-shaped, 7-9-nerved ; peduncles sometimes 
short, generally 3'-4’ or even 6/—8/ long, even much surpassing the leaves, 
20-40-flowered. Moist places. Common. 

S. tamnifdlia, Michx. Pine barrens, N.J.,8.; differs in its heart- 
shaped and some halberd-shaped only 5-nerved leaves ; peduncles rather 
longer than the petioles, and berry fewer-seeded. 

S. ecirrhata, Watson. Erect, 3° or less high, the upper petioles ten- 
dril-bearing or commonly no tendrils, glabrous ; lower leaves bract-like, 
the others thin and 5-7-nerved, broadly ovate-elliptical to roundish, acute, 
mostly cordate at the base, sometimes verticillate, sparsely pubescent 
beneath ; umbels 10-20-flowered on peduncles about the length of the 
petioles ; berry 3-seeded. Mich. to Minn. and Mo., and S. Car. 


* * Stems woody, often prickly; ovules and seeds only one in each cell ; 
plant glabrous throughout (except the third). 


+ Leaves often glossy, 5-9-ribbed ; stigmas and cells of ovary 5 (except in 
S. pumila). 


++ Berries red; peduncles rather short; leaves 5-ribbed ; prickles few. 


S. lanceolata, Linn. Climbs high ; leaves evergreen, lance-ovate or 
lanceolate, acute at both ends; rootstock tuberous; fruit ripening the 
second year. Va., 8. and W. 

S. WaAlteri, Pursh. Vine barrens, N. J., S.; 6° high; leaves decid- 
uous, ovate or lance-oval, roundish or slightly heart-shaped ; peduncles 
flat ; rootstock creeping. 

S. pumila, Walt. Rising only 19-3° high, not prickly, soft-downy, 
with ovate or oblong and heart-shaped, 5-ribbed, evergreen leaves, when 
old smooth above ; peduncles twice as long as petioles, densely-tlowered ; 
berries ripening the second year. Dry soil, S. Car. to Fla. 


++ ++ Berries black, often with a bloom; leaves mostly roundish or some- 
what heart-shaped at base ; peduncles alnost always flat. 


= Peduncle not longer than the petiole. 


S. rotundifolia, Linn. Commoy Green Brier. Common in thickets; 
yellowish-green, often high-climbing; branchlets more or less square, 
armed with scattered prickles; leaves ovate or round-ovate, thickish, 
green both sides, 2/-3’ long; peduncles few-flowered. 

Var. quadrangularis, Gray, more common W., has 4-angled branchlets. 


= = Peduncle longer than the petiole, but not twice as long. 


S. glatca, Walt. Mostly S. of N. Y., but less prickly than the preced- 
ing, the ovate leaves glaucous beneath, and seldom at all heart-shaped, 
smooth-edged, and peduncles longer than petiole; branches terete ; 
branchlets obscurely 4-angled. 

S. bona-néx, Linn. Differs from preceding, in the leaves varying 
from round-heart-shaped to fiddle-shaped and halberd-shaped, green botb 
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sides, pointed, and the edges often sparsely bristly ; branches and branch- 
lets angled. S. Mass., S. and W. 


= = = Peduncle 2-4 times as long as the petiole. 


S. hispida, Muhl. Rootstock long; stem high-climbing, below beset 
with long and dark, bristly prickles ; leaves ovate and heart-shaped, green 
both sides, thin, 4/-5/ long; flat peduncles 14/-2/ long ; flowers larger than 
in the Common Green Brier. Conn. to Minn., and.8. 

S. Pseudo-China, Linn. Cuina Brier. Rootstock tuberous ; prickles 
none or rare; leaves ovate and heart-shaped, green both sides, often con- 
tracted in the middle, and rough-ciliate, 3/-5' long; flat peduncles 2/—3/ 
long. N.J., W. and 8. 


+ + Leaves evergreen; stigma, cell of the ovary, and seed only one. 


S. laurifdlia, Linn. Very smooth, high-climbing stem, with some 
prickles ; leaves thick, glossy, varying from ovate to lanceolate, 3-nerved ; 
peduncles not exceeding the petiole and pedicels; berries black. Pine 
barrens, N. J., S. 


2. ASPARAGUS. (The ancient Greek name.) Flowers early summer. 


A. officinalis, Linn. Common Asparacus. Cult. from Eu., for its escu- 
lent spring shoots, spontaneous about gardens and waste places; tall, 
bushy-branched, the leaves thread-shaped ; berries red. 

A. plumésus, Baker. A S. African plant, much grown by florists for 
the delicate spray ; climbing (or dwarf in var. NANus), the false leaves 
}/ or less long in tufts, disposed in frond-like, slender branches; flowers 
small and white, stalked, on the tips of the branchlets. 

A. medeoloides, Thunb. (or MyrsipH¥LLUM ASPARAGOYDES). “SmrLax”? 
of the florists ; a very smooth, delicate twiner, cult. in conservatories for 
winter decoration; the bright. green so-called leaves (see Lessons, Fig. 
167) 1’ or more long, glossy-green both sides, nerved, set edgewise on the 
branch, but turning so as to present an upper and under face; the small 
flowers produced in winter, sweet-scented, with reddish anthers; berries 
greenish. Cape of Good Hope. 


3. CLINTONIA. (Named for De Wiit Clinton, once governor of New 
York.) Cold moist woods; flowers early summer. 


C. borealis, Raf. Only N. and along the mountains; flowers 2-7, 
greenish-yellow, over. 4’ long ; berry rather many-seeded. 

C. umbellata, Torr. Along the Alleghanies, N. Y., S.; flowers numer- 
on i! jong, white, speckled with green or purplish dots ; seeds only 2 in 
each cell. 


4. DISPORUM. (Greek: double-seeded, from the 2-ovuled cells. ) 


D. lanugindsum, Benth. & Hook. Rich woods, the whole length of 
the Alleghany region to Canada; branches widely spreading; leaves 
ovate-oblong, pointed, rounded, or slightly heart-shaped at the sessile base : 


flowers }' long, greenish ; style with 3 stigmas ; flowers late spring. 


5. STREPTOPUS, TWISTED STALK (which the name denotes in 
Greek). In cold or wet woods; flowers in late spring and early sum- 
mer; small, barely 4! long. 

S. amplexifdlius, DC. Stem stout, rough at base, 2°-3° high ; leaves 
strongly clasping, smooth, glaucous beneath ; flower whitish, on a long 
stalk with abrupt bend above the middle; anthers slender-pointed ; 
stigma truncate. N. Eng. to Minn. and O., and S. in the mountains. ~ 
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S. rdseus, Michx. Stem 1°-2° high; leaves green, finely ciliate, and 
with the few branches beset with more short and fine bristly hairs ; flower 
rose-purple, on a less bent stalk ; anthers 2-horned, stigma 3-cleft. Simi- 
lar range. 


6. SMILACINA, FALSE SOLOMON’S SEAL. (Name a diminu- 
tive of Smilax, which these plants do not resemble.) Woods or low 
grounds ; white flowers late spring. 


* Flowers in a terminal panicle; stamens exserted. 


S. racemosa, Desf. Farse Sprkenarv. 2° high, minutely downy, leafy 
to the top; the oblong or lance-oval leaves ciliate, pointed at each end; 
flowers small (sometimes pinkish), crowded in a compound raceme; the 
divisions of perianth narrow; berries pale red and speckled. Canada, S. 

« x Flowers in a simple small raceme; stamens included. 

S. stellata, Desf. Moist places, N.; 1°-2° high, smooth, or the 7-12 
lance-oblong leaves minutely downy when young; raceme several-flow- 
ered ; berries blackish. 

S. trifolia, Desf. Cold bogs N.; 3/-6! high, smooth, with mostly 3 
oblong leaves tapering to a sheathing base ; raceme loose, few-flowered ; 
berries red. : 


7. MAIANTHEMUM. (Greek: mayflower.) 

M. Canadénse, Desf. In moist woods and on banks N.; 3/-6' high ; 
stem bearing 2 (sometimes 3) heart-shaped leaves, and a short raceme of 
small flowers; berries red. Common. 


8. CONVALLARIA, LILY OF THE VALLEY. (Name altered 
from the Latin Liliwm convallium, of which the English name is a 
translation.) Flowers late spring. 

C. majalis, Linn. The only true species, cult. everywhere, from Eu., 
and wild on the higher Alleghanies; its small, sweet-scented, white 

flowers familiar. (Lessons, Fig. 118.) 


9. POLYGONATUM, SOLOMON’S SEAL. (Greek: many-jointed. ) 
The English name is from the rootstocks, the impression of the seal 
being the scar left by the death and separation of the stem of a former 
year; Lessons, Fig. 99.) Stem recurving or turned to one side. Flow- 
ers late spring and early summer. 

P. bifldrum, Ell. Smarter S. Wooded banks; 1°-3° high ; the 
ovate-oblong or lance-oblong leaves nearly sessile and glaucous, or mi- 
nutely whitish-downy beneath; peduncles mostly 2-flowered; filaments 
roughened, borne above the middle of the tube. : 

P. gigantéum, Dietr. Larerr S. Alluvial grounds. N.; 3°-8° high, 
smooth; leaves ovate, partly clasping ; peduncles 2-8-flowered ; filaments 
smooth and naked, borne on the middle of the tube. 


10. ASPIDISTRA. (Greek: a small round shield, alluding to the 
shape of the flower.) 

A. florida, Ker. China; a popular florist’s plant, grown for the stiff, 
evergreen, shining, striate-green (or white-striped), oblong-lanceolate, 
sharp-pointed leaves, all of which are radical ; blade 12/-20/ long, nar- 
rowed into a channeled petiole a third its length. 
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11. UVULARIA, BELLWORT. (Name from the Latin woula or 
_palate; from the hanging flowers.) Stems 6/-2° high, naked below, 
leafy above; flowers spring. All in rich woods. 


U. grandif!ora, Smith. The common one from W. N. Eng., W. and 
S.; with pale, greenish-yellow flower 13! long and smooth, or nearly so 
insile; stamens exceeding the styles; plant not glaucous. 

U. perfoliata, Linn. Smaller, with sharper tips to the anthers, and 
parts of the barely yellowish perianth granular-roughened inside; stamens 
shorter than the styles; plant glaucous throughout. N. Eng., W. and S. 
(Lessons, Fig. 162.) 


12. OAKESIA. (Named for William Oakes, an early New England 
botanist. ) 


O. sessilifolia, Watson. Common, especially N.; 6/-12! hich, with 
pale, lance-oblong, sessile or somewhat clasping leaves, which taper at 
each end and are glaucous beneath, and whitish, cream-colored flower 3! 
long; pod stalked. 

O. pubérula, Watson. Slightly puberulent ; leaves oval and rounded 
at base, shining, the edges slightly rough; pod not stalked. Va., S. 


13. TRILLIUM, THREE-LEAVED NIGHTSHADE, WAKE-ROBIN, 
BIRTHROOT. (Latin: triplum, triple, the parts throughout being in 
threes.) Low stem from a short tuber-like rootstock (Lessons, Figs. 
100, 226, 227), bearing a whorl of three green, conspicuously netted- 
veined, ovate or rhomboidal leaves, and a terminal flower, in spring. 
All grow in rich or moist woods, or the last in bogs. 


* Flower sessile; petals and sepals narrow, the former spatulate, dull 
purple. 


T. séssile, Linn. From Penn. to Minn., and S.; leaves sessile, often 
blotched, ovate, or rhomboidal; petals sessile, rather erect, turning 
greenish, long-persisting. 

T. recurvatum, Beck. Differs in having the ovate or obovate leaves 
narrowed at base into a petiole, sepals reflexed, and pointed petals with 
a narrowed base. O., W. and N.W. 


* * Flower raised on a peduncle ; petals withering away soon after flow- 
ering. 
+ Peduncle erect or-inclined ; leaves rhombic-ovate, sessile by a wedge- 
shaped base, abruptly taper-pointed ; petals flat. 


T. eréctum, Linn. Purrre T. or Birrmroor. Not so large as the 
next ; the petals (varying from dull dark purple to white or pink) ovate, 
widely spreading, little longer than the sepals, 1/-11/ long; stigmas stout 
and spreading or recurved ; flowers ill-scented. jn. Fng., W. and S. 

T. grandiflorum, Salisb. Grrat-rLowrerep Wuite T. Flowering 
rather late; handsome, the obovate petals 2'-21! long, much larger than 
the sepals, gradually recurving from an erect base, pure white, in age 


becoming rose-colored; stigmas very slender and erect, or nearly so. 
Common N. a 


+ + Peduncle recurved from the first under the short-petioled or almost 
sessile leaves, not longer than the ovary and recurved white petals. 


T. cérnuum, Linn. Noppine T. Leaves rhombic-ovate ; petals oblong, 
ovate, acute, 5/-j/ long; styles separate. N. Eng., W. and S. 

T. stylosum, Nutt. Upper country N. Car. to Fla.; leaves oblong, 
tapering to both ends; petals oblong, tinged with rose-color, much longer 
and broader than the sepals; styles united at base. 
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++ Peduncle nearly erect; leaves rounded at the base and short- 
petioled. 

T. nivale, Riddell. Dwarr Wuire T. From W. Penn., N. W.; very 
early-tlowering, 2'-4’ high ; leaves oval. or ovate, obtuse ; petals oblong, 
obtuse, pure white, 1’ long; styles slender. 

T. erythrocarpum, Michx. Painrep T. Low woods or bogs N.; 
leaves ovate, taper-pointed ; petals lance-ovate, pointed, wavy, white with 
pink stripes at the base; berry bright red. 


die MEDEOLA, INDIAN CUCUMBER (from the taste of the tuber- 
ous white and horizontal rootstock; the Latin name from Medéa, the 

sorceress). Flowers early summer. . 

M. Virginica, Linn. The only species; simple stem, 1°-3° high, cot- 
tony when young, bearing near the middle a whorl of 5-9 obovate-lanceo- 
late, thin and veiny, but also parallel-ribbed leaves, and another of 3 
(rarely 4 or 5) much smaller ovate ones at the top, around an umbel of 
a few small recurved-stalked flowers, N. Eng., W. and S. 


15. COLCHICUM. (The country, Colchis, in Asia Minor.) Flowers 
in autumn ; sends up the lanceolate root leaves the next spring. Spar- 
ingly cult. from Eu. for ornament. 
€. autumnale, Linn. Common C. Mostly with rose-purple or lilac 

flowers ; leaves 6/-12! long, lanceolate. 

C. variegdtum, Linn. Has shorter and wavy leaves, and perianth 
variegated with small purple squares, as if tessellated. 


16. HELONIAS. (Probably from the Greek for swamp, in which the 
species grows.) Flowers spring. 

H. bullata, Linn. Rare and local plant, from N. J. to E. Va., but 
sometimes cult.; very smooth, the tuberous rootstock producing a tuft of 
oblong or lance-spatulate, evergreen leaves, from the center of which 
rises in spring a leafless scape 1°-2° high, bearing the rather handsome 
flowers. 


17. TOFIELDIA, FALSE ASPHODEL. (Tofield was a Yorkshire 
botanist of last century.) . 


* Glabrous ; pedicels solitary or in patrs, in a raceme. 


T. glabra, Nutt. Stem 1°-3° high, 2-3 leaved ; raceme 2/-8! long, the 
pedicels sometimes in pairs; flowers whitish, small. N. Car., 8. 


x * Pubescent, at least above ; pedicels mostly in 3's. 


T. glutindsa, Willd. Stem 1}° or less high, that and the pedicels very 
glutinous with dark glands; leaves broad-linear but short ; perianth re- 
maining soft in withering. Me. to Minn., and 8. in the mountains, in 
moist grounds. 

T. ptbens, Ait. Taller, roughened with minute glands; leaves narrow 
and longer; perianth becoming rigid about the capsule. Pine barrens, 
Net asc. 


18. CHAMZILIRIUM, DEVIL’S BIT. (Greek: Ground Lily, the 
genus having been founded upon an undeveloped specimen.) Flowers 
summer. 


C. Carolinanum, Willd. Brazive Star. Low grounds, N. Eng., S. 
and §. W. Rootstock short and abrupt, sending up a stem 19-38° high, 
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bearing flat, lanceolate leaves at base, some shorter ones up the stem, and 
a wand-like spike or raceme of small bractless flowers, the sterile ones, 
from the stamens, appearing yellow. 


19. XEROPHYLLUM. (Greek: arid-leaved, the narrow leaves being 
dry and rigid.) Flowers early summer. 


XX. setifolium, Michx. Pine barrens, N. J.,S8.; a striking plant, with 
the aspect of an Asphodel; simple, stout stem rising 2°-4° high from a 


thick or bulb-like base, densely beset at base with very long, needle- . 


shaped, rigid, recurving leaves, above with shorter ones, which at length 
are reduced to bristle-like bracts ; the crowded, white flowers showy. 


20. MELANTHIUM. (Greek: black flower, the perianth turning 
darker, yet not black.) Flowers summer. 


* Sepals bearing a double gland on the claw. 


M. Virginicum, Linn. Bouncn Firower. Moist grounds, N. Eng., 
S. and W. ; 3°-5° high ; lowest leaves sometimes 1/ wide, the upper few 
and small; flowers rather large; the sepals flat, ovate to oblong or 
slightly hastate ; seed 10 in each cell. 

M. latifdlium, Desr. Leaves twice broader, rather oblanceolate ; 
sepals undulate ; the claw very narrow; seeds 4-8 in each cell. Conn., S. 


* x Sepals glandless, oblanceolate. 


M. parvifl6rum, Watson. Alleghanies, Va., S.; stem 2°-5°, naked 
above; leaves oval to oblanceolate; seeds 4-6 in each cell ; flowers 
greenish. 


2a, VERATRUM, FALSE HELLEBORE. (Old name, from Latin 
vereater, truly black.) Mostly pubescent, stout herbs; the roots yield 
the acrid poisonous veratrin. Flowers summer. 


V. viride, Ait. American Wairre Heripzore, or Inpian Poxn. 
Low grounds, mostly N.; stout stem 2°-4° high, thickly beset with the 
broadly oval or ovate strongly plaited, sheath-clasping leaves; panicle of 


spike-like racemes pyramidal ; ~iowers yellowish-green, turning greener 
with age. : 


22. STENANTHIUM. (Name Greek: narrow flower.) Flowers 
summer. 


S. angustifdlium, Gray. Alleghanies, Va., S.; 2°-4° high, very 
slender; the leaves long and narrow (1! or less broad) ; flowers white, 
only 3! long, in a prolonged terminal and many shorter lateral racemes, 
making an ample, light panicle; pod strongly reflexed, with spreading 
beaks. 

S. robtistum, Watson. Stem stout and leafy (3°-5° high) ; the leaves 
i’ or less broad; panicle sometimes 2° long; sepals white or green, 3! 
long; pod erect, with recurved beaks. Penn., S 


23. ZYGADENUS. (Name in Greek means yoked glands.) Flowers 
summer. 


Z. glabérrimus, Michx. Pine barren bogs, Va., S.; 19°-3° high, from 
a running rootstock ; leaves rather rigid, keeled, nerved, taper-pointed ; 
panicle many-flowered ; divisions of perianth 2/ long, a pair of round 
spots above the narrowed base, 


—. 


LILY FAMILY. fe S4ae 


- ’ 


Z. élegans, Pursh. Bogs in the Northern States; 1°-8° high, from a 
bulb; léaves flat, pale; flowers rather few; base of perianth coherent 
with that of the ovary, the divisions marked with an inversely heart- 
shaped spot. 

Z. angustifdlius, Watson. Pine barrens, N. Car., S.; stem hardly 
bulbous at base, 2’ high; leaves narrow, acute, pale; seeds linear, not 
fleshy ; perianth free from the ovary. 


24. AMIANTHIUM, FLY POISON. (Name, from the Greek, al- 
ludes to the flowers destitute of the spots or glands of Melanthium and 
Zygadenus.) Flowers summer, turning greenish or purplish with age. 


A. muscetéxicum, Gray. Broap-teavep F. Open woods from 
N. J., S.; with a rather large bulb at the base of the stem, bearing many 
broadly linear (3/-1! wide) blunt leaves; raceme dense; flowers rather 
large ; seeds few, red, and fleshy. 


25. LILIUM, LILY. (The classical Latin name, from the Greek.) 
The following are the commonest types, wild and cultivated. (Les 
sons, Figs. 107, 108, 109, 110, 309.) 


x Perianth funnel-form, the segments oblanceolate ; leaves linear or lance- 
olate, sessile, or nearly so; flowers chiefly white in ours. 


+ Leaves scattered. 


L. longiflérum, Thunb. Lone-rLowprep Waite L. Japan and China; 
19-3° high, with lanceolate leaves, and a single horizontal funnel-form 
flower, 5’ or 6! long, the narrow tubular portion longer than the rather 
widely spreading portion ; leaves shining-green, 5-nerved, linear to lance- 
olate. Var. nxfmium (L. Harrfsir of florists), Easrer Livy, is a rather 
more showy form used for forcing. 

L. Japénicum, Thunb. (L. opdrum). Japan Wnuire L. Cult. from 
Japan; 2° high, with mostly only one flower, which is nodding and 
larger than in the foregoing, below connivent into a narrower tube, and 
above with the divisions more widely spreading ; leaves dark green, longer 
and broader (often 3#/ wide) than the last. L. Brownir is a taller form 
with larger flowers, more leaves, the flowers often 3 or 4 together, and 
purple on the outside. 

L. cGndidum, Linn. Common Wuire Lity. From S. Eu. vo Persia ; 
with lanceolate leaves, and few or many, small (2/-3!/ long), bell-shaped 
flowers, smooth inside, sometimes double ; stem 2°-3°, with many spread- 
ing, mostly linear leaves. Flowers sometimes colored outside. 


4a + Leaves more or less verticillate. 


L. Washingtonidnum, Kellogg. Stem 3°-5° high, with many oblanceo- 
late leaves ; flowers horizontal or nearly so, white but becoming purplish, 
very fragrant, 2/4’ long, in racemes 1° long; segments not recurved. 


- Ore. and Cal. 


« * Perianth open-funnel-shaped, nodding, the segments widest below the 
middle and widely spreading ; leaves sessile or short-sialked ; flowers 


speckled or spotted in ours. : 
+ Leaves sessile. 


L. tigrinum, Ker. Tiger Buvsret-Bearine L. Stem 4°-5° high, 
cottony ; leaves lanceolate, scattered, with bulblets in the axils; flowers 
mostly nodding, panicled, numerous, very showy, orange-red, the divis- 
ions about 4! long, black-spotted inside, the divisions without claws, 
rolled back. China and Japan. (Lessons, Fig. 110.) 
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s + Leaves short-stalked. 


L. specidsum, Thunb. Stem 1°-8° high; leaves scattered, lance-ovate 
or oblong, pointed, slightly petioled ; flowers few, odorous, the strongly 
revolute divisions about 5! long, white or pale rose-color, with prominent 
purple warty projections inside ; now of many varieties. Japan. : 

L. aurdtum, Lindl. GorpeNn-Banpep L. Japan; stem 1°-2° high; 
leaves lanceolate, scattered ; flowers 1-3, barely nodding, sweet-scented, 
very large, the ovate-lanceolate divisions 6/ or more long, spreading almost 
from the base and the tips revolute, white, with a light yellow band down 
the middle of the upper face, which is spotted all over with prominent 
purple spots and rough with bristly projections near the base ; one of the 
most showy species, in many forms. 


* * * Perianth open and erect, the segments falcate-expanded (rarely 
somewhat revolute); flowers orange or scarlet. 


+ Leaves mostly verticillate. 


L. Philadélphicum, Linn. Wirp Orancxe-Rep Lity. Dry land, 
N. Eng., W. and S.; 1°-2° high, with lanceolate or lance-linear leaves 
nearly all in whorls of 5-8, and 1-3 open-bell-shaped, reddish-orange 
flowers 2}!-3! long, spotted inside with dark purple, the divisions widely 
separate and on slender claws. . 


a + Leaves few or scattered. 
++ Stem slender, terete, and glabrous. 


L. Catesbei, Walt. Sournern Rep L. 19°-2° high, with scattered, 
linear-lancevlate leaves, a solitary and large, nearly scarlet flower; the 
oblong-lanceolate divisions wavy-margined, recurving above, 3-4! long, 
with very slender claws, crimson-spotted on a yellow ground within. Pine 
barrens, N. Car. and Mo., 8S. 


: * 
a+ ++ Stem stouter, furrowed, mostly loosely cobwebby. 


L. bulbiferum, Linn. BuLbrier-Bearine L. Cult. in old gardens, from 
Eu.; 1$°-8° high, producing bulblets in the axils of the lanceolate irregu- 
larly scattered leaves, and few reddish-orange flowers, the divisions 2'-23 
long, with some rough brownish projections inside at base, but hardly 
spotted, without claws, conniving at the broad base, the upper part 
spreading. 

L. créceum, Chaix: Stem 3°-6°, purple-spotted above, the 3-5-nerved 
leaves linear and squarose ; flowers (in cult. forms) several in a deltoid- 
umibellate raceme, the segments 2/-3! long, exterior ones oblong-lanceo- 
late with a spatulate base, interior ones ovate-lanceolate with a distinctly 
clawed base, all of a beautiful golden color and scarlet-tinted. Eu. Once 
common in gardens. 

L. élegans, ‘Thunb. A Japanese Lily, now much cultivated under a 
variety of forms and names ; stem often only 1° high, with broad (1! wide) 
leaves 5-7-nerved, lanceolate ; flowers 1-4 and terminal, expanding to 6! 
or 6! across, the oblong-spatulate, obtuse segments 3/—4! long, all (in the 
type) pale scarlet, red, and not spotted. 


* * % * Perianth very open or spreading, erect, with strongly reflexed seg- 
ments ; flowers mostly in colors. 
+ Leaves verticillate. 
++ Bulbs producing rhizomes. 


L. Canadénse, Linn. Canapna L. | Rhizomes slender; stem 2°-5° 
high, bearing few or several long-peduncled flowers ; leaves lanceolate, 
all in remote whorls, their edges and nerves minutely rough ; divisions 
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of the flower 2’-3’ long, recurved-spreading abova the middle; capsule 
top-shaped and obtuse ; moist meadows ; the commonest wild Lily N. 

L. supérbum, Linn. American Turk’s-car L. Stem 3/-7/ high, 
bearing tew or many flowers in a pyramidal panicle ; leaves lanceolate, 
smooth, lower ones whorled, scattered ; divisions of the flower strongly 
rolled backwards, about 3! long. 

Var, Carolinianum, Chapm. In the low country S; 2°-8° high, with 
broader leaves and only 1-3 flowers more variegated with yellow. 

L. pardalinum, Kellogg. Rhizomes thick and branching; leaves flat 
and sinooth, narrowly lanceolate to linear, the middle ones in whorls of 
9-15; flowers 38-6 in a corymb or lax umbel, bright orange-red and lighter 
yellow in the center, 2'-3! loug, the segments strongly revolute ; capsule’ 
oblong and acutish. Central Cal., N.; cult. in various forms. 


++ ++ Bulbs not rhizomatous. 


L. Humboldtis, Roezl. & Leicht. Cal.; a handsome species 4°-5° hich, 
with red-spotted stems; leaves in a few 10-15-leaved whorls, oblanceo- 
late, undulate and somewhat scabrous; flowers several or many in a deltoid 
panicle, 3/-4! long, reddish-orange, the acute segments strongly revolute 
and the outer ones narrowed abruptly into a short broad claw. 

L. Martagon, Linn. Turk’s-car or Martacon L. Eu.; 3°-5° high, 
with lance-oblong leaves in whorls, their edges rough, and a panicle of 
rather small but showy, light violet-purple or flesh-color (rarely white) 
flowers, dotted with small, brown-purple spots. 


4+ + Leaves few or scattered. 
++ Lanceolate many-nerved leaves. 


L. monadélphum, M. Bieb. Variable species from the Caucasus and 
Persia ; 8°-5° high, stout; leaves ciliate, ascending; flowers bright pale 
yellow, with light red at the base, 2/—-4! long, 20-80 of them in a tall 
pyramidal cluster. Grown also as L. Cétcuicum and L. SzovfrsiaNnuM. 


++ ++ Narrow-linear 1- or few-nerved leaves. 


L. testaceum, Lindl. Unknown wild, and probably a hybrid of L. can- 
didum and L. Chalcedonicum ; stem 4°-5° high, furrowed, lightly brown- 
puberulent; leaves many, ascending, obscurely 3-5-nerved, the margins 
often whitish-puberulent ; flowers yellow tinged with dull red, 2'—3/ long, 
3-10 of them in a thyrsoid raceme, the broad (#/-1’) segments minutely 
red-punctate near the base and strongly revolute. ; 

L. Pompénium, Linn. Turspan L. Eu; slender, with scattered and 
crowded lance-linear or lance-awl-shaped leaves, and several small orange- 
red or scarl.t (rarely white) flowers, their lanceolate acute divisions some- 
what bearded inside. ‘This and the next small-flowered, and not common 
in gardens. : : 

L. Chalcedénicum, Linn. Rep L. Stem thickly beset with scattered, 
narrow, lance-linear, erect leaves, their margins rough-pubescent ; flowers 
several, scarlet or vermilion, the narrow divisions bearded towards the 
base within, not spotted. Southeastern Eu. 


26. FRITILLARIA. (Latin: fritillus, a dice-box, from the shape of 
the flower; which differs from a Lily in its more cup-shaped outline, the 
divisions not spreading.) Flowers spring. 

F. Meleagris, Linn, GutNEA-HEN FLOWER. Cult. from Eu.; 1° high, 
with linear alternate leaves, mostly solitary terminal flower purplish, 
tessellated with blue and purple or whitish; the honey-bearing spot 


narrow. , 
F. imperidlis, Linn. _CROWN-IMPERIAL. Cult. from Asia; a stately 


herb of early spring, 3°-4° high, rather thickly beset along the middle 
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with lanceolate or lance-oblong, bright green leaves, more or less in 
whorls ; flowers several, hanging in a sort of umbel under the terminal 
crown or tuft of leaves, large, orange-yellow, or sometimes almost crim- 
son, a round pearly gland on the base of each division ; pod 6-angled.’ 


27. TULIPA, TULIP. (Name from the Turkish word for turban, 
which the flower sometimes resembles.) Flowers spring and early 
summer; much mixed in cultivation. Following are the chief types. 

*% Flower white, funnel-form or narrow-campanulate; leaves linear ; 

bulb pilose. | 


T. Clusidna, Vent. Lapy Tutie. Slender species, 12/-18/ high, with 
four or five long-linear and channeled leaves; flower delicate white, red- 
tinged on the outside, and a black-purple base, the narrow segments 
bluntish ; filaments and anthers black. Mediterranean region. Oe 


* * Flower mostly in shades of red or yellow, bell-form; leaves broad ; 
bulb nearly or quite glabrous. 


+ Perianth segments all acuminate. 


T. suavéolens, Roth. Duc Van Toot T. An early-flowering Tulip of 


dwarf habit, from the Caspian region ; perianth large, with the six oblong 
segments all alike, fragrant, in shades of red and yellow; peduncle 
downy ; leaves few, very broad. 

T. acuminata, Vahl. Turxisne T, Flower variable in color, mostly 
red, 3/-4’ long, the segments very long-acuminate-pointed ; peduncle 
glabrous ; leaves 3-6, broad. Native country unknown. 

T. LeGANs is a garden form (probably hybrid of T. suaveolens and T. 
Gesneriana, with a minutely downy peduncle, campanulate perianth 3/--4/ 
long, which is bright red with a yellow eye, the segments acute-pointed. 

T, RETROFLEXA, an evident hybrid of 'T. acuminata and T. Gesneriana, 
has bright yellow flowers, about 3! long, the oblong segments gradually 
narrowed to a point ; stamens yellow. 


4 + Perianth segments all very obtuse, with a small cusp in the center. 


T. Gesneriana, Linn. Common T. Parent of most of the common late- 
flowering sorts, from Asia Minor; leaves 3-6 and broad; peduncle gla- 
brous ; flower large, very variable in color. T. rtGxLeEns is a form with 
bright red flowers with a yellow eye. The Parror Tuties, with long, 
loose and fringed segments, are var. DRACONTIA. 


28. CALOCHORTUS, MARIPOSA LILY. (Greek: beautiful grass.) 
Californian plants of many species, some now becoming frequent in 
cultivation. Glands at the base of the perianth. 


* Inner perianth segments strongly arched and pitted, the glands with a 
transverse scale or fringe. 


C. Glbus, Doug]. Stem 1°-3°, branching, the nodding flowers white, 
with a purplish base ; inner segments acute, 1! long, bearded and ciliate, 

C. pulchéllus, Dougl. Stem 1°-2° high, branching, the nodding flower 
yellow or orange; inner segments bearded and ciliate, deeply pitted. 


* * Flowers open-campanulate (segments not arched), the glands densely 
hairy but without scales. 


C. ldteus, Doug]. Stem bulbiferous at the base, 1-6-flowered; leaves 
narrow ; outer segments narrow-lanceolate, yellow with a brown spot; 
inner segments yellow or orange, lined with brownish purple. Variable. : 

C. venustus, Benth. Differs in having white or pale lilac inner seg- 


ments with a reddish spot at the top, a brownish yellow-bordered center, 
and a brownish base, : ; 
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29. ERYTHRONIUM, DOGTOOTH VIOLET. (Name from the 
Greek word for red.) Flowers spring. sit 


E. Americanum, Ker. Yretrow D. or Apper’s Toncur. Moist or 
low woods, very common E.; leaves oblong-lanceolate, mottled and dotted 
with dark-purplish and whitish; flower light yellow. 

HE. albidum, Nutt. Wuire D. N, J., W.; leaves less or not at all 
spotted ; flower bluish-white, i 


30. BRODIZIA. (J. J. Brodie, a botanist of Scotland.) Several spe- 
cies upon the Pacific coast, several of them occasionally cultivated, but 
only the following species, from S. Amer., is common in gardens. 


B. uniflora. (Trirereia, or Mfxiya, unirLorA). STAR FLOWER. 
Scape 4/-14! high, 1-flowered (very rarely 2-flowered), with a sheathing 
spathe below the flower, the latter pale violet or almost white with a 
purple stripe in the center of each oblong blunt-pointed segment, 1/-1/ 
long ; leaves several, flat and grass-like, striate, glaucous, as long as the 
scape. Often confounded with the next. 


31. MILLA. (J. Milla, a Spanish gardener.) 

M. biflora, Cav. Scape smooth, 4/-12’ high, bearing 1-5 nearly equal 
pedicels 3/—-6! long; perianth 13/-2! long, snow-white inside but greenish 
outside ; leaves nearly terete and rough. Mexico. 


32. ALLIUM, ONION, LEEK, GARLIC, etc. (Ancient Latin name.) 
Taste and odor alliaceous. 
x Leaves broad and flat; flowers white, in summer. 
A. tric6ccum, Ait. Wuitp Lerex. Rich wocds N.; bulbs clustered, 
large, pointed, sending up in spring 2 or 3 large, lance-oblong, flat leaves, 
and after they wither, in summer, a many-flowered umbel on a naked 


scape. ; 
A, Moly, Linn. Gotpren Garuic. Cult. for ornament in some gardens; 
leaves broadly lanceolate ; scape 1° high ; flowers numerous, large, golden 


yellow. x * Leaves linear, grass-like, or awil-like, not hollow. 
+ Umbel nodding. 


A. cérnuum, Roth. Banks, through the Alleghany region and N. W.; 
scape angular, 1°-2° long, often nodding at the apex; pedicels of the 
loose, many-flowered umbel drooping; flowers light rose-color; leaves 
linear, sharply keeled on the back, channeled. 


+ + Umbel erect. 


A. mutdbile, Michx. Dry sandy soil N. Car., S.; scape 1° high, 
terete, bearing an umbel of white flowers changing to rose-color; leaves 
narrow, concave; bulb coated with a fibrous network. , 

A. sativum, Linn. Garpen Garuic. Bulbs clustered, pointed; leaves 
lance-linear, keeled ; flowers few, purple, or bulblets in their place ; fila- 
ments all broad and 3-cleft. Eu. ; 

A. Pérrum, Linn. Garpen Lerx. Bulb elongated, single; leaves 
broadly linear, keeled or folded ; flowers in a head, white, with some rose- 
colored stripes ; 3 of the filaments 3-forked. Eu. 


* % * Leaves terete and hollow. 
+ Bulbs cespitose, crowning a rhizome ; the plant, therefore, tufted. 


A. Schcenéprasum, Linn. Curves, Low, in mats ; leaves awl-shaped, 
equaling the scape; flowers purple-rose-color, its divisions lanceolate and 
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pointed, long; filaments simple. Cult. for flavoring, and also wild on our 
northern borders. 
a + Bulbs distinct, the plant not tufted. 


A. vineale, Linn. Fietp or Crow Gartic. A weed from Eu. in gar- 
dens and waste low grounds; slender scape sheathed to the middle by 
the hollow thread-shaped leaves, which are grooved down the upper side ; 
flowers greenish-rose-color ; often their place is occupied by bulblets. 

A. Ascal6nicum, Linn, Suarror. Bulb with oblong offsets; leaves 
awl-shaped ; flowers lilac-purple; 3 of the filaments 3-forked. Old 
World. 

A. Cépa, Linn. Onion. Bulb depressed, large, sometimes making 
offsets; leaves much shorter than the hollow, inflated scape; flowers 
white, or bulblets in their place. Persia. 

A. fistulosum, Linn. Wertsn Onion, Cinoutr. Differs from the last 
in forming no distinct bulb, the numerous glaucous leaves somewhat 
clustered. ‘The leaves are used for soups and flavoring. Siberia, 


33. NOTHOSCORDUM. (Greek: false garlic.) 


N. striatum, Kunth. Low pine barrens and prairies, Va. to Ill., and 
S.; scape and leaves 6/-12! high, the latter involute and striate on the- 
back ; flowers 3-10 in the umbel; ovules and seeds several in each cell; 
flowers nearly white, in spring. 


34. ORNITHOGALUM, STAR-OF-BETHLEHEM. (Name in Greek 
means bird’s-milk, a current expression for some marvelous thing.) 
Flowers early summer. 


* Flowers nodding in a loose unilateral raceme. 


0. ndtans, Linn, Scape 8'-16! high; flowers 5 or 6, 1! long, on very 
short pedicels, white with green on the under side. Cult., and sparingly 
escaped E. §. Eu. 


* * Flowers erect in racemes or corymbs. 


0. umbellatum, Linn, Common S. or Ten-o’crocx. From Eu.; in old 
gardens and escaped into some low meadows ; leaves long and grass-like ; 
flowers bright white within, green outside, opening in the sun, on slender 
stalks. 

0. Arabicum, Linn. Mediterranean region, now frequent in green- 
houses; scape stout, 1°-2°, with a 6-12-flowered, rounded or deltoid - 
raceme ; leaves flat, 1! or less broad; flowers large, white, with a black 
center, odorous. 

0. cauddtum, Ait. Sra Onton. Scape terete and often 3! high, with 
30--100 small, greenish-white flowers in a long raceme; leaves few, fleshy, 
flat, strap-shaped and long-pointed. Cape of Good Hope. Conservyato- 
ries and window gardens. 


35. SCILLA, SQUILL. (The ancient name.) Several species are in 
cultivation ; the commonest is 


S. Sibirica, Andr. Scapes several from each bulb, 3/-8! high, 2 to 3- 
flowered in earliest spring ; leaves 2 to 4, narrow-strap-shaped and finely 
striate ; flowers deep blue, #/ or less long, often slightly drooping, on 
short stalks, the acute segments widely spreading. Russia and Siberia, 


36. CAMASSIA, CAMASS. (From the Indian name.) 


C. Fraseri, Torr. Wirp Hyaciyrn, Quamasn. Moist banks and 
prairies from W. Penn., W. and S, W.; scape and linear-keeled leaves 1° 
high ; flowers pale blue, in a long loose raceme, in spring, 
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37. CHIONODOXA. (Greek: glory of the show, referring to the 
early flowering.) 


C. Lucilie, Boiss. <A pretty little bulbous plant from Asia Minor ; 
scape 6' high, bearing a raceme of 8 td 6, and sometimes more, flowers 
which are deep blue shading to white in the center (a variety is white- 
flowered), the acute segments widely spreading or even recurved, and ex- 
panding to nearly 1’ across; leaves narrow. 


x \ 
38. MUSCARI, GRAPE or GLOBE HYACINTH. (Name from the 
musky scent of the flowers in one species.) Flowers spring. 


M. botryoldes, Mill. Common Grarp Hyacrnra of country gardens, 
escaping into lawns and fields ; a pretty little plant, sending up in early 
spring its narrow linear leaves, and a scape (5!-7! high) bearing a dense 
raceme of globular deep blue flowers which are barely ¢/ long, resembling 
minute grapes, scentless. Eu. 

M. moschatum, Willd. Musk Hyaciytu. Glaucous, with larger and 
ovoid-oblong, livid, musky-scented flowers, and linear-lanceolate shorter 
leaves. Asia Minor. 

M. comésum, Mill. Larger, 9/ high, with violet-colored oblong flowers, 
on longer pedicels in a loose raceme, the uppermost in a tuft and abor- 
tive; the monstrous variety most cultivated produces, later in the season, 
from the tufted apex of the scape a large panicled mass of abortive, con- 
torted, bright blue branchlets, of a striking and handsome appearance. 
S. Eu. 


39. HYACIN THUS, HYACINTH. (Mythological name.) The so- 
called H. cAnpicans, of gardens, a plant 4°-6° high and bearing 20 to 
100 bell-shaped, creamy flowers, is Ganronra cANDICANS, Decne., of S. 
Africa. 

H. orientalis, Linn. Common H. Of the Levant, with its raceme of 
blue flowers, is the parent of numberless cultivated varieties, of divers 
colors, single, and double ; tube of the perianth more or less ventricose, 
the segments oblong-spatulate. Flowers spring. 

Var. G/bulus, Baker, of S. France, is the parent of the Roman Hya- 
cintHs. It is slenderer, with more erect leaves, flowers small and white, 
and the tube scarcely ventricose, bearing oblong segments. 


40. AGAPANTHUS. (Of Greek words for amiable flower.) One 
species. 

A. umbellatus, L’Her. A handsome house plant, turned out blooms in 
summer ; leaves large, bright-green (a variegated variety), 1°-2° long; 
scape 1}°-2° high, bearing an umbel of pretty large blue flowers. There 
are many garden forms, varying chiefly in color of flowers (some white) 
and size of plant. Cape of Good Hope. 


41. HEMEROCALLIS, DAY LILY. (Name, in Greek, means beauty 
of a day, the large flower ephemeral.) Cult. from the Old World, 
especially in country gardens; the first species escaped into roadsides ; 
flowers summer. 

H. filva, Linn. Common Day Liny. A familiar, rather coarse and 
tall,plant, with broadish linear leaves and tawny orange flower, the inner 
divisions wavy and obtuse. : 

H. flava, Linn. Yewtrow D. Less coarse, with narrower leaves and 
clear light yellow, fragrant flowers, the inner divisions acute. Less com- 
mon than the other, but handsomer. 
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42. PHORMIUM, NEW ZEALAND FLAX. (Greek: basket, from 

the use made of the fiber. ) . 

P. ténax, Linn. Nearly hardy N.,; but does not flower; the very firm, 
finely nerved, linear, evergreen leaves (a variegated variety) tufted on 
matted rootstocks, strongly keeled, conduplicate below, nearly flat above, 
yielding a very strong fiber for cordage. New Zealand. 


43, KNIPHOFIA. (Johann H. Kniphof, a German physician of the 
last century.) Flowers unpleasantly scented, showy, in autumn. 

K. aloides, Moench. (or Trrroma UvAria). Rev-Hor Poxrr Pranr, 
or Framp Frowrr. Ornamental in autumn, the scape rising from the 
thick clumps of long grassy leaves 3° or 4° high, the cylindrical spike or 
raceme producing a long succession of flowers, which are at first erect 
and coral-red ; soon they hang over and change to orange and at length 
to greenish yellow. Roots half hardy N. Cape of Good Hope. ‘ 


44, FUNKIA. (Named for H. Funck, a German botanist.) - Orna- 
mental, hardy plants with large cordate-ovate ribbed leaves in clumps, 
cult. from Japan and China; flowers summer. . 

F. subcordata, Spreng. Wuirr Day Lity. The species with long, 
white, and tubular-funnel-form flowers. 


F. ovata, Spreng. Buiur D. (F. cmrtiva). With smaller, more nod- 
ding, blue or violet flowers, abruptly expanded above the narrow tube. 


45. ASPHODELUS, ASPHODEL. (Ancient name.) The A. 1Lv- 
tTmus of gardens is ASPHODELINE LUTEA, Reichb., from Eu., distin- 
guished from the true asphodels chiefly by the leafy stem and yellow 
flowers. The ones seen in gardens are: 

A. fistulosus, Linn. Leaves hollow, striate and awl-like; stem 16/-20’ 
high. Eu. 
A. Glbus, Willd. Leaves linear and keeled; peduncles clustered. Eu. 


46. SCHGINOLIRION. (Greek: rush lily.) We have two species 
in Georgia and Florida. 
S. créceum, Gray. Stem 1° high, very slender; raceme 1/-4! long, 


simple ; bracts ovate and somewhat obtuse, purple ; flowers yellow tinged 
with red, the segments narrow. 


S. Hlliéttii, Feay. Stouter, 2° high; racemes mostly panicled, each 


becoming 2/—4' long; bracts ovate or acuminate; flowers white, the seg- 
ments oval and 5-nerved. ; 


47. PARADISEA. (Paradise, of which this very ordinary plant is 
supposed to be a fit inhabitant.) The genus AnTtHéricum (including 
PuarAneium) differs from this in its rotate perianth, 4-8-ovuled cells, 
often angular pod, and the anthers attached between their basal lobes 
(in Paradisea, attached on the back). There are two or three species 
sometimes found in gardens, chiefly the European A. Lir1Aco, Linn., 
with stem sparingly branched. arge white flowers (1/-1}! across) and 
curved style; and A. ramésum, Linn., with more branching stems, 
smaller flowers and a straight style. 


P. Liliéstrum, Bertol. Sr. Bruno’s Lity. Stems or scapes simple, 1°- 
2° high, bearing 10-20 white, bell-like, fragrant flowers, nearly or quite 


LILY FAMILY. 451 


2' long ; segments with a greenish spot on the point; leaves narrow and 
flat, all radical. S. Eu.; the only species. 


48. ALOE. (Name from the Arabic.) A large and difficult genus of 
succulent mostly S. African plants. Probably the commonest is 


A. variegdta, Linn. Leaves ascending and lanceolate, 4!-5! long, con- 
cave above and keeled below, denticulate, green spotted with gray and 
margined with white ; flowers 13! long, reddish, in a simple loose raceme 
3’-4' long ; scape 1° or less high. 


49. YUCCA, BEAR GRASS, SPANISH BAYONET. (American 
aboriginal name.) Cult. for ornament, but only the nearly stemless 
species is really hardy N. Flowers summer, large; and whole plant of 
striking appearance. The common ones, under yarious names and 
varieties, mainly belong to the following: 


* Trunk short, covered with leaves, rising only a foot or two above the 
ground ; flowering stalk scape-like ; pod dry. 


Y. filamentosa, Pursh. Common Brar Grass, or ApAm’s NEEDLE. 
From Md.8.; leaves lanceolate, 19-2° long, spreading, moderately rigid, 
tipped with a weak prickly point, the smooth edges bearing thread-like 
filaments ; scape 3°-6° high; flowers white or pale cream-color, some- 
times tinged purplish. 

Y. angustifolia, Pursh. Smaller, with erect and narrow linear leaves, 
few threads on their white margins, and yellowish-white flowers. 
S. Dak.,, S. 


* x Trunk arborescent, 20-8° high in wild plants on the sands of the coast 
S., or much higher in conservatories, naked below; no threads to the 
leaves. 


Y. gloridsa, Linn. Trunk low, generally simple ; leaves coriaceous, 
smooth-edged, slender-spiny tipped, 1°-2° long, 1/-14! wide ; flowers white, 
or purplish-tinged outside, in a short-peduncled panicle. N. Car., 8. 

Y. aloifdlia, Linn. Spanisn Bayonere Trunk 4°-20° high, branch- 
ing when old; leaves very rigid, strongly spiny-tipped, with very rough- 
serrulate, saw-like edges, 2° or more long, 14/-2/ wide ; the short panicle 
nearly sessile. N. Car. S. 


50. CORDYLINE. (Greek: club, referring to the shape of the roots 
in some species.) Various species in choice conservatories, commonly 
known as Dracmnas, cultivated for the foliage, which is often hand- 
somely colored. 


C. indivisa, Steud. Leaves 2°-4° long, and only an inch or two broad, 
long-tapering, curving, dark green. New Zealand. 

C. australis, Hook. f. Hardier; leaves oblong-lanceolate, 2°-8° long 
and 2/-4! broad, prominently striate. New Zealand. d 

C. Banksii, Hook.f. Stem trunk-like and becoming several feet high ; 
leaves long-lanceolate (4°-6° long), finely striate, with several prominent 
veins or ribs ; fiowers white. New Zealand; an excellent species, but not 
yet very common. F Bei : 

C. terminalis, Kunth. The commonest one in cultivation, from tropical 
Asia; leaves 1°-2° long, lanceolate and coriaceous, narrowed to both 
ends, green, bronze or crimson, clustered near the ends of the branches 
or the top of the trunk (the latter ordinarily 4° or less high) ; flowers 
in branched panicles. Parent of most garden DRACM@NAS, C, CANNA- 
Fo.ta is a form of this. 
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CXX. PONTEDERIACEH, PICKEREL WEED FAMILY. 


A few water plants, with perfect and more or less irregular 
flowers from a spathe, the perianth with 6 petal-like divisions 
and free from the 3-celled ovary; stamens 3 or 6, unequal or 
dissimilar, inserted in the throat of the perianth; style 1, the 
stigma 3- or 6-lobed or toothed. 


* Stamens 6; perianth funnel-form. 


1. PONTEDERIA. Flowers in a terminal spike. Perianth of 6 divisions irregularly united 
below in a tube, the 3 most united forming an upper lip of 8 lobes, the others more 
spreading and with more or less separate or lightly cohering claws forming the lower 
lip, open only for'a day, rolling up from the apex downwards as it closes; the 6-ribbed 
base thickening, turning green, and inclosing the fruit. Stamens 6, the 3 lower in the 
throat, with incuryed filaments ; the 3 upper lower down and shorter, often imperfect. 
Ovary 3-celled, 2 cells empty, one with a hanging ovule. Fruit a 1-celled 1-seeded 
utricle. 

2, EICHHORNIA. Differs in having the flowers spicate-racemose or paniculate, the 8 
cells of the ovary all developing and each many-ovuled, the upper stamens included 
and the lower ones exserted. Plant (in ours) floating free. 


«x x Stamens 3; perianth salver-form. 


8. HETERANTHERA. Flowers 1-few from a spathe which bursts from the sheathing 
side or base of a petiole. Perianth tube slender, the limb nearly equally parted and 
ephemeral. Capsule 1-celled or incompletely 3-celled, many-seeded. 


1. PONTEDERIA, PICKEREL WEED. (J. Pontedera, an early 
Italian botanist. ) 


P. cordata, Linn. Common P. Everywhere in shallow water; stem 
1°-2° high, naked below, above bearing a single, petioled, heart-shaped 
and oblong or lance-arrow-shaped, obtuse leaf, and a spike of purplish- 


blue, small flowers ; upper lobe with a conspicuous yellowish-green spot ; 
flowers allsummer. 2/ 


2. BICHHORNIA. (J. A. F. Eichhorn, a German.) 


E. speciésa, Kunth. (E. crAsstees, PonreprRIA AZUREA). From S. 
Amer., now frequent in greenhouses, and in lily ponds in summer ; leaf 
blade nearly orbicular, shining green, the petiole terete and swollen mid- 
way into a hollow bladder; flower large (13' long), violet, several in a 
raceme ; roots feather-like and purplish, free in the water. 


3. HETERANTHERA, MUD PLANTAIN. (Greek: unlike anthers.) 


* Stamens unequal, the two posterior with ovate yellow anthers, the other 
longer with an oblong or sagittate greenish anther. 


H. renifé6rmis, Ruiz. & Pay. In mud or shallow water, Conn., S. and 
W.; with floating, round-kidney-shaped leaves on long petioles, and 3-5 
ephemeral white flowers, their perianth with a slender tube, bearing 6 
nearly equal divisions. 

H. limdsa, Vahl. In mud, Va., S. and W. ; distinguished by its oblong 
or lance-oblong leaves, and solitary, larger, blue flower. 


* * Stamens all alike, with sagittate anthers. 


_&. (or ScHOLLERA) graminea, Vahl. Warer Star Grass. A grass- 
like weed growing under water-in streams, from N. Eng., W.andS., with 
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branching stems beset with linear, pellucid, sessile leaves ; the flower with 


a slender, pale yellow perianth, of 6 narrow, equal divisions raised to the 
surface on a very slender tube. 


CXXI. COMMELINACEA, SPIDERWORT FAMILY. 


Herbs with mucilaginous juice, jointed and mostly branch- 
ing leafy stems, and perfect sometimes irregular flowers, hav- 
ing a perianth of usually 3 green and persistent sepals, and 3 
ephemeral petals (these commonly melt into jelly the night 
after expansion); 6 stamens, some of them often imperfect, 
and a free 2—3-celled ovary; style and stigma one. Pod 2-3- 
celled, few-seeded. Leaves ovate to linear, flat, sheathing at 
the base. Not aquatic, the greater part tropical. — 


«x Perfect stamens 3, the other 3 with sterile cross-shaped anthers. 


1. COMMELINA. Flowers blue, irregular. Sepals unequal, 2 of them sometimes united 
by their contiguous margins. Two of the petals rounded and on slender claws, the 
odd one smaller or abortive. Filaments naked. Leaves abruptly contracted and 
sheathing at base, the uppermost forming a spathe for the flowers. 


x x Stamens all 6 perfect, or rarely 1 imperfect. 


2. TRADESCANTIA. Flowers regular. Petals all alike and distinct, ovate, sessile. Sta- 
mens with bearded filaments. Ovary 2-3-celled, the cells 2-ovuled. Erect herbs with 
flowers in axillary and terminal umbellate clusters or heads (Lessons, Fig. 830). 

38. ZEBRINA. Flowers irregular. Calyx tubular below, either equally 3-parted, or 2-parted 
above and a broader lobe below. Corolla with a slender tube longer than the calyx, 
the lobes ovate and spreading, subequal. Filaments nude or bearded. Ovary 3-celled, 
each cell 1-2-ovuled. Trailing or scandent herbs, with flowers mostly in 2’s. 


be COMMELINA, DAY FLOWER. (J. & G. Commelin, early Dutch 
botanical authors. A third brother published nothing. In naming this 
genus for them, Linnzus is understood to have designated the two, 
former by the full-developed petals, the latter by the smaller or abortive 
petal.) Ours are branching perennials, or continued by rooting from 
the joints ; in alluvial or moist shady soil; flowers all summer. 


* Cells 1-seeded ; seeds smooth. 


C. erécta, Linn. Stem slender and low; leaves linear; cells all dehis- 
cent. Penn., S. 

C. Virginica, Linn. S.N. Y., S. and W.; stems reclining and root- 
ing at base; leaves oblong-lanceolate or narrower; spathes scattered, 
conduplicate, round-heart-shaped when laid open ; odd petal inconspicu- 
ous ; dorsal cell indehiscent, scabrous. 


* * Ventral cells usually 2-seeded (2-ovuled), and the dorsal one 1-seeded. 


C. nudiflora, Linn. Slender and creeping, glabrous; leaves small and 
lanceolate ; margins of the cordate-ovate spathe not united ; seeds reticu- 
lated. Del. to Ind., and 8S. 

C. hirtélla, Vahl. Stem erect (2°-4°) and stout ; leaves larger, lance- 
olate, the sheaths brown-bearded ; margins of the spathe united ; seeds 
smooth. -Penn., W. and 8. 
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2. TRADESCANTIA, SPIDERWORT. (Named for the gardener- 

botanist Tradescant.) Leaves sheathed at the base. 2/ 

* Umbels sessile at the end of the stem and branches between a pair of 
leaves, or later also in the lower axils; flowering in summer. 

T. Virginica, Linn. W. N. Y., W. and §.; also in gardens; leaves 
lance-linear, tapering regularly from the base to the point, ciliate ; umbels 
terminal; flowers blue, in garden varieties purple or white. There are 
forms with broader leaves, lower stature, and pubescent stems and leaves. 

* « Umbels one or two on a naked peduncle. 

T. rosea, Vent. Sandy woods, Md., S. and W.; slender, 6-12’ high, 
smooth, with linear, grass-like leaves, and rose-colored flowers 3! wide. 
3. ZEBRINA. (Name refers to the stripes often present on the leaves.) 


Z. péndula, Schnitzl. (TraprscAnTia zeprina and T. rrfcoror). 
Wanperinc Jew. Common in greenhouses and window baskets; 
spreads by branching and rooting freely; the lance-ovate or oblong 
rather succulent leaves crimson beneath, and green or purplish above, 
often variegated with two broad stripes of silvery white. Mexico. 2 


CXXII. ALISMACEH, WATER PLANTAIN FAMILY. 


Marsh herbs, with flowers on scapes or scape-like stems, in 
panicles, racemes, or spikes, with distinct calyx and corolla, 
viz. 3 persistent green sepals and 3 conspicuous white petals, 
and many distinct pistils which are 1-celled and mostly 1- 
ovuled; stamens 6 or more, on the receptacle. Flowers long- 
stalked, loosely racemed or panicled, with dry lanceolate bracts 
at the base. Fruit an akene in ours. Leaves sheathing, some- 
times reduced to petioles. Juice sometimes milky. 


1, ALISMA. Flowers perfect, loosely panicled. Petals involute in the bud. Stamens 6. 


Ovaries many, in a ring, very flat-sided, becoming coriaceous flat akenes, 2-8-keeled 
on the back, 


2. ECHINODORUS. Flowers perfect, in proliferous umbels. Petals imbricated in the 
bud. Stamens 9 or more. Ovaries heaped in a head, becoming wingless akenes. 

8. SAGITTARIA. Flowers moneecious, rarely dicwcious or polygamous, in successive 
whorls, the sterile at the summit of the scape ; the lowest fertile. Stamens usually 
numerous. Ovaries very many, heaped on the globular receptacle, in fruit becom- 
ing flat and winged akenes, 

1. ALISMA, WATER PLANTAIN. (The old Greek name, of un- : 

certain meaning.) Flowers all late summer. 
A. Plantago, Linn. Shallow water; leaves long-petioled, varying 
from ovate or oblong-heart-shaped to lanceolate, 3-5-ribbed ; panicle 1°-2° 

long, of very many and loose, small, white flowers. Variable. Y 


2. ECHINODORUS. (From Greek words for prickly flask, the head 
of fruit being as it were prickly-pointed by the styles, but hardly so in 
our species.) The following occur in muddy or wet places ; flowers sum- 
mer; the flowering shoots or scapes mostly proliferous and creeping. 


E. parvulus, Engelm. A tiny plant, 1/-3/ high, with lanceolate or 
spatulate leaves, few-flowered umbels, 9 stamens, and almost pointless 
akenes. Mass., W.andS. @ 
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_ &. rostratus, Engelm. Leaves broadly heart-shaped (1/-3/ long, not 
including the petiole), shorter than the erect scape, which bears a panicle 
of proliferous umbels ; flower almost 3/ wide ; 12 stamens; akenes beaked 
with slender styles. Ill, W. and S. 

E. radicans, Engelm. Leaves broadly heart-shaped and larger (3/-8! 
wide), which are very open or almost truncate at base; the creeping 
scapes or stems becoming 1°-4° long and bearing many whorls; flowers 
3'-3/ broad ; akenes short-beaked. Ill, W. and S$. 2? 


3. SAGITTARIA, ARROWHEAD. (From the Latin for arrow, 
on account of the sagittate leaves which prevail in the genus.) In 
shallow water; flowers allsummer. 2/ : 


* Filaments long and slender, i.e. as long as the linear-oblong anthers. 


S. varidbilis, Hngelm. The common species everywhere, exceedingly 
variable; almost all the well-developed leaves arrow-shaped; filaments 
nearly twice the length of the anthers, smooth; sepals reflexed after 
flowering ; akenes broadly obovate, with a long and curved beak; calyx 
remaining open. ‘The lobes of the leaves are sometimes very narrow- 
linear (var. gracilis, Engelm), and sometimes the petioles, upper part 
of the scape, the bracts, and sepals are pubescent (var. pubéscens, 
Engelm). Other well-marked forms occur. 

S. Montevidénsis, Cham. & Schlecht. From 8. Amer., now frequently 
erown in aquaria; distinguished from the above by a deep purple spot at 
the base of the flower inside, thick pedicels of the pistillate flowers, and 
sepals erect after flowering. 

S. lancifolia, Linn. Common from Md. and Ky., S. ; with the stout 
leaves 1°-3° and scapes 2°-5° high, the coriaceous blade of the former 
lance-oblong and always tapering into the thick petiole, the nerves nearly 
all from the thick and prominent midrib. 

S. calycina, Engelm. Along rivers, often much immersed; many of 
the leaves linear or with no blades; the others mostly halberd-shaped ; 
scapes weak, 3/-9! high ; pedicels with fruit recurved ; filaments roughish, 
only as long as the anthers; akenes obovate, tipped with short horizontal 
style ; calyx appressed to head of fruit and partly covering it; the fertile 
flowers show 9-12 stamens, the sterile occasionally some rudiments of 
pistils. Me., W. and 8. 


x «x Filaments very short and broad. 


S. heterophylla, Pursh. Scapes 3/-2° high, weak ; the fertile flowers 
almost sessile, the sterile long-pediceled ; filaments glandular-pubescent ; 
akenes narrow-obovate, with a long, erect beak ; leaves linear, lanceolate 
or lance-oblong, arrow-shaped with narrow lobes or entire. N. Eng., 
W.and S&S. ; 

S. graminea, Michx. Common S.; known from the foregoing by 
the slender pedicels of both kinds of flowers; small, almost beakless 
akenes ; and leaves rarely arrow-shaped ; the phyllodia flat Nene, 
W. and S$. 

S. tdres, Watson. N. Eng. to N. J., in shallow water ; scape 6/—20! 
nigh; phyllodia terete, acutely attenuate upwards, very rarely with a 
narrow blade; pedicels all very slender and spreading, in 1-3 whorls ; 
filaments 12, dilated and pubescent; akene obovate, with an erect beak, 
the margins crenate-crested. 

S. natans, Michx., var. lorata, Chapm. Known by the small size 
(1/-3' high), few flowers, usually only one of them fertile and recurved 
in fruit ; stamens only about 7, with glabrous filaments ; akenes obovate, 
with erect beak; and leaves without a true blade. N. Y., S., near the 


coast. 
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Four small families, mostly of rush-like plants, are, some- 
what related to the foregoing, but they are unattractive to the 
beginner and are rather too recondite for description here. 
For their study, the Manual should be consulted. These are 


CXXIII. XYRIDACEZ, YELLOW-EYED GRASS F. 


Small, rush-like herbs, with equitant leaves, like Bulrushes 
in having flowers in a head or spike, one under each firm 
glume-like bract, but with a regular perianth of 3 sepals and 
3 colored (yellow) petals; also a 1-celled many-seeded ovary 
and pod with 3 parietal placentze, and a 3-cleft stigma. Over 
a dozen species of XyxRis in our territory, mostly in boggy 
places or pine barrens. 


CXXIV. MAYACEH, MAYACA FAMILY. 


Moss-like aquatic plants, densely clothed with narrow-linear, 
sessile, and pellucid leaves, and bearing axillary, naked, 1- 
flowered peduncles, the perfect white flower 3-androus. One 
species, MayAca Micuavxut, in shallow water, Va., S. 


CXXV. ERIOCAULONACEA, PIPEWORT FAMILY. 


Another small group of marsh or aquatic herbs, of rush-like 
appearance, with a head of monecious, white-bearded flowers, 
in structure somewhat like the Yellow-eyed Grass, terminat- 
ing a naked scape, at the base of which is a tuft of grassy awl- 
shaped, linear, or lanceolate leaves of loose cellular texture, 
not equitant, but the upper surface concave. A half dozen spe- 
cies in the genera ErrocadLon, PapaLAnruus, LAcHNocAtLON. 


CXXVI. JUNCACEA, RUSH FAMILY. 


Plants with the appearance and herbage of Sedges and 
Grasses, yet with flowers of the structure of the Lily Family, 
having a complete perianth of 6 parts, 3 outer and 3 inner, 
but greenish and glume-like. Stamens 6 or 3, style 1; stigmas.3. 


1. JUNCUS. Ovary and pod 8-celled or almost 3-celled, many-seeded. Herbage smooth; 
stems often leafless, generally pithy. 

2. LUZULA. Ovary and pod 1-celled, with 8 parietal placentsw, and one seed to each. 
Stems and leaves often soft-hairy. 


The only conspicuous species is Juncus EFFUsus, Linn., the Common 


Burrusn, in low grounds; has soft and pliant stems in clumps, 2°-4° 
high ; panicle of many greenish flowers; 3 stamens ; and very blunt pod. 
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II. Spapickovus Dtvision. 


Flowers either naked, i.e. destitute of calyx and corolla, 
or these, if present, not brightly colored, collected in the 
‘sort of spike called a spadix, which is embraced or sub- 
tended by the kind of developing bract termed a spathe. 
The most familiar examples of this division are offered by 
the Arum Family. There are various exceptions to this 
style of inflorescence, and the division, like all others, is 
merely artificial, but it will serve to aid the beginner. 
The first two families are too difficult for the beginner. 


CXXVII. NAIADACEZ, PONDWEED FAMILY. 


Marsh or aquatic plants with stems mostly leafy and jointed, 
the leaves stipulate or sheathing, the flowers (sometimes not 
spathaceous) perfect or unisexual, with 4 or 6 distinct incon- 
spicuous segments, or the perianth tubular, or even wanting. 
Stamens 1-6. Ovaries 1-6, distinct or nearly so, 1-celled and 
usually 1-ovuled, the fruit follicular or fleshy. Our genera are 
TRIGLOCHIN, SCHEUCHZERIA, with bladeless leaves, allied to 
the water Plantain Family, the former with naked, scape-like 
stems; and Poramogmtron, the PonpDWEEDs, with many diffi- 
eult species, RUppra and ZostErRA, grass-like immersed plants 
on the seacoast, ZANNICHELLIA, a similar plant in fresh water, 
and Naras, slender and inconspicuous branchy plants, mostly 
in fresh water. 


CXXVIII. LEMNACEZ, DUCKWEED FAMILY. 


Minute, stemless plants reduced to a floating leaf-like body 
three fourths inch or less long (in L&mna) or even to minute, 
green grains (in WourriA). The least of flowering plants. 


CXXIX. ARACEH, ARUM FAMILY. 


Perennial herbs with pungent or acrid watery juice, leaves 
often with veins reticulated so as to resemble those of Dicoty- 
ledons, small perfect or imperfect flowers in a fleshy head or 
-spike called a spadix, usually furnished with the colored or 
peculiar enveloping bract called a spathe. Floral envelopes 
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4-6, or 0. Fruit generally a berry. A large family in the 
tropics, and comprising many plants of choice collections, cul- 
tivated for the foliage, or for the showy, so-called “flowers,” 
which are really colored spathes. 


« Plants with expanded leaf blade (never linear), and with spreading nerves or veins. 


+ Spadix surrounded by a conspicuous, generally colored, spathe. 


++ Leaves (in ours) compound. 


1. ARISAIMA. Leaves only one or two, with stalks sheathing the simple stem, which 
rises from a fleshy corm, and terminates in a long spadix bearing nude flowers only 

at its base, where it is enveloped by the convolute lower part of the greenish or pur- + 

plish spathe. Sterile flowers above the fertile, each of a few sessile anthers ; the { 
fertile each a 1-celled 5-6-ovuled ovary, in fruit becoming a scarlet berry ; commonly ‘ 

_ diewcious, the stamens being abortive in one plant, the pistils abortive in the other. a 


++ ++ Leaves simple. 


== Foliage of ordinary size, the leaves arrow-shaped or heart-shaped, or sometimes 
nearly lanceolate. 


I Spathe convolute (its margins overlapping below) about the spadiz. 


2, ARUM. Leaves hastate or sagittate, with the scape from a thick rhizome. Spathe 
convolute below, large, the blade ovate or ovate-lanceolate, mostly dark-colored, 
spotted or green. Spadix shorter than the spathe, sessile. Flowers without enve- 
lopes, monecious, the staminate above. Ovary oblong and obtuse, 1-celled, 6-» - 
seeded. Berry obovoid, many-seeded. 

38. PELTANDRA. Leaves arrow-shaped ; these and the scape from a tufted fibrous root. 
Spathe convolute to the pointed apex, green, wavy-margined. Spadix long and 
tapering, covered completely with nude flowers, i.e. above with naked shield-shaped 
authers each of 5 or 6 cells, opening by a hole at the top, below with 1-celled ovaries 
bearing several erect ovules, in fruit a 1-3-seeded fleshy bag. Seeds obovate, sur- 
rounded by a tenacious jelly. 

4. RICHARDIA. Leaves arrow-shaped ; these and the long scape from a short tuberous 
rootstock. Spathe broad, spreading above, convolute at base around the slender 
cylindrical spadix, which is densely covered above with yellow anthers, below with 
ovaries, each incompletely 3-celled, and containing several hanging ovules. Flowers 
with no envelopes. 


f | Spathe shell-form or hooded, inclosing the globular spadix, in whith the flowers are 
~ as it were nearly immersed. 


5. SYMPLOCARPUS. Leaves ovate, very large and veiny, short-petioled, appearing 
much later than the flowers from a fibrous-rooted corm or short rootstock. Spathe 
ovate, incurved, thick, barely raised out of the ground. Each flower has 4 hooded 
sepals, 4 stamens with 2-celled anthers turned outwards, and a t-celled, 1-ovuled 
ovary tipped with a short awl-shaped style; the fruit is the enlarged spongy spadix 
under the rough surface of which are imbedded large fleshy seeds. 


I | Spathe open and spreading (not rolling around the spadiz). 


6. CALLA. Leaves heart-shaped, on long petioles ; these and the peduncles from a creep- 
ing rootstock. Spathe open, the upper face bright white, spreading widely at the 
base of the oblong spadix, which is wholly covered with the nude flowers ; the lower 
ones perfect, having 6 stamens around a 1-celled ovary ; the upper often of stamens 
only. Berries red, containing a few oblong seeds, surrounded with jelly. 

7. ANTHURIUM. Leaves various. Plant sometimes with a distinct stem or trunk (even 
climbing in some species), Flowers all perfect and fertile, and with a 4-parted 
perianth, the spadix generally elongated and prominent. Spathe ovate to lanceolate, 
widely spreading or reflexed, thickish and mostly of a waxy texture. Ovary 2-celled, 
with 1-2 ovules in each cell, but usually only 1 seed in each fruit, 
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—- — Foliage very large, often handsomely colored, the leavea usually peltate. : 


8 COLOCASIA, Leaves peltate, and with a notch at the base. Spathe convolute, yel- 
lowish, much longer than the spadix, the limb spreading; the latter covered with 
ovaries at base, above with some abortive rudiments, still higher crowded with 
numerous 6-8-celled sessile anthers, and the pointed summit naked. Ovary 1-celled, 
With numerous ovules in 2 series. 

9. CALADIUM. Leaves mostly peltate, notched at the base, rich green or party-colored. 
Spathe conyolute, constricted at the throat, white, the limb boat-shaped, longer than 
the stipitate spadix; the latter with staminate flowers above and ovaries below. 
Ovary 2-8-celled, with many ovules in each. 

+ + Spadiz naked ; i.e., the spathe incomplete and distant, appearing like a bract on 

the scape. 

10. ORONTIUM. Leayes oblong and veiny, unequilateral, blunt, abruptly narrowed into 
a stout petiole. Flowers perfect, crowded on the narrow short spadix, with 4 or 6 
sepals and as many stamens. Ovary 1-celled, l-ovuled, becoming a green utricle. 

x x Plants with leaves linear, flag-like, nerved ; spadix appearing lateral. 

11, ACORUS. Spadix cylindrical, naked, emerging from the side of a 2-edged simple scape 
resembling the leaves, densely covered with perfect flowers, Sepals 6, concave. 
Stamens 6, with linear filaments and kidney-shaped anthers, Ovary 2-3-celled, with 
several hanging ovules in each cell, becoming dry in fruit, ripening only one or two 
small seeds. 


1. ARISZIMA, INDIAN TURNIP, etc. (Greek: blood arum, from 
the spotted leaves of some species.) Veiny-leaved plants, their turnip- 
shaped corm farinaceous, but imbued with an intensely pungent juice, 
which is somewhat dissipated in drying. 2 


A. triphyllum, Torr. Common Inpran Turnip. In rich woods; leaves 
mostly 2, each of 3 oblong, pointed leaflets; stalks and spathe either 
green or variegated with whitish and dark purple stripes or spots, the 
latter with broad or flat summit incurved over the top of the club-shaped 


and blunt spadix. 
A. Dracéntium, Schott. Dracon Arum, Dracon Root, or GREEN 


Dracon. Low grounds; leaf mostly solitary, its petiole 1°-2° long, bear- 
ing 7-11 pedate, lance-oblong, pointed leaflets ; the greenish spathe wholly 
rolled into a tube with a short slender point, very much shorter than tke . 
long and tapering tail-like spathe. 


2. ARUM. (Ancient name.) The Dracon Prant of Eu., known as 
A. Dractneutus (but properly Dractncutus vuieAris, Schott.), 
with pedate leaves and brown spathe, is sometimes cultivated. 


A. palestinum, Boiss. (A. s&nctuM of plant merchants. ) Brack 
Catia. Spathe about 1° long, mossy-green or purplish outside, rich vel- 
vety black inside and yellowish-white at the base of the tube, standing 
above the leaves, the latter triangular-hastate. Syria, etc. 


3. PELTANDRA, ARROW ARUM. (Greek words meaning shield- 
shaped stamen, from the form of the anthers. ) Flowers summer. 2 


P. undulata, Raf. Root fibrous; scape about equaling the leaves, 
19-14° high; lobes of the leaves acutish, rather long; spathe greenish, 
wavy on the margin; sterile (upper) portion of the spadix several times 
longer than the pistillate portion. Ponds, N. Eng., W. and 8. 

P. Alba, Raf. Root tuberous; lobes of the leaves short and broad, 
obtuse ; spathe shorter, white, not wavy; sterile portion of the spadix 
about the length of the pistillate portion, N. Car., Ss. 
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4, RICHARDIA. (Named for the French botanist, ZL. C. Richard.) 
The first species is referred by some recent writers to the genus Zan- 
TEDESCHIA. 2 


R. Africana, Kunth. ®ruriop1an or Eeayrrian Catzia, Catya Lity, 
of common house culture, but a native of the Cape of Good Hope and not 
a true Calla. <A familiar plant, with glossy-green, broadly sagittate 
leaves and large, pure white spathes. There are dwarf varieties. 

R. Glbo-maculata, Hook. f. Sprorrep Caria. Leaves long-hastate, 
cuspidate at the end, with oblong, white blotches ; spathe smaller than in 
the last, greenish-white, Cape of Good Hope. 

R. hastata, Hook. f. YrtLow Catia. Leaves soft, hastate-ovate, cus- 
pidate, not spotted; spathe greenish-yellow, with a long-cuspidate limb. 
Cape of Good Hope. 


5. SYMPLOCARPUS, SKUNK CABBAGE. (Greek for fruit grown 
together.) 2 


S. feetidus, Salisb. The only species, in swamps and wet woods, 
mostly N.; sending up, in earliest spring, its purple-tinged or striped 
turtle-head-like spathe inclosing the head of flowers, and later the large 
leaves, when full grown 1°-2° long, in a cabbage-like tuft; the fruit 
2/-3' in diameter, the hard bullet-like seeds almost 1! wide, ripe in 
autumn. ; 


6. CALLA, WATER ARUM. (An ancient name.) Flowers early 
summer. 2/ 


C. paltistris, Linn. Cold and wet bogs from Penn., N.; a low and 
small, rather handsome plant; leaves 3/-4! long; filaments slender ; 
anthers 2-celled. : 


7. ANTHURIUM. (Greek: tail flower, referring to the projecting 
spadix.) Many species are cultivated in choice collections, but the fol- 
lowing are probably the commonest, the two first being grown for the 
gaudy spathes and spadices, and the two last chiefly for the fine foliage. 


* Leaves ovate-lanceolate or narrower. 


A. Scherzerianum, Schott. Leaves evergreen, oblong-lanceolate, deep, 
rich green, spreading or recurved, tapering at the base, 1°-2° long, the 
blade not oblique; scapes slender and surpassing the leaves, bright 
red; spathe ovate-oblong, somewhat cordate, brilliant red (like the 
spadix), 3/4! long. There-are many forms in cultivation, including one 
or two with white spathes. Guatemala. 

A. Andrednum, Linden. Leaves ovate-lanceolate, cordate at the base, 
deep green, the blade oblique or hanging on the petiole; scapes some- 
what overtopping the leaves; spathe broadly ovate and cordate, 6/-10! 
long, wrinkled, orange-red ; the spadix yellowish. Colombia. 


* * Leaves ovate or broader. 


A. crysté/linum, Linden & André. Leaves broadly ovate and deeply 
cordate, acuminate, bright velvety green, and the principal veins mar- 
gined with erystal-white (violet color when young), the blade hanging or 
oblique on the petiole; spathe linear-oblong, acuminate, green. Peru. 

A. magnificum, Linden. Leaves large, broadly ovate, abruptly acumi- 
nate ; the basal lobes large and rounded, the blade hanging; spathe short- 


3°? 


oblong and recurved, both it and the spadix green. Colombia. 


Se 
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8. COLOCASIA. (The ancient Greek name of the common spe- 
cies.) 2 


C. antiquorum, Schott. One variety (var. escu/énta, Schott.) cult. in 
the hot parts of the world for its farinaceous, thick rootstocks (which are 
esculent when the acrid principle is driven off by heat, as also the leaves), 
and in gardens for its magnificent foliage, the pale ovate-arrow-shaped 
leaves being 2°-3° long when well grown; the stalk attached much below 
the middle, the notch not deep, 


9. CALADIUM. (Name obscure.) Well-known plants grown in 
glass houses for their great leaves, which are now broken up into very 
many styles of markings. The specific types are often unrecognizable 
in the horticultural varieties, but most of them have come from the 
two following Brazilian species. 


€. bicolor, Vent. The chief species ; rhizome depressed-globose ; leaves 
Sagittate-ovate or ovate-triangular, the upper portion nearly ovate and 
narrowly cuspidate at the apex; the lobes oblong-ovate and obtuse and 
more or less connate, the blade variously colored above and somewhat 
glaucous below; tube of spathe green outside, but whitish-green or violet 
inside, the limb white and cuspidate and scarcely twice longer than the 
tube ; pistillate portion of the spadix yellow or pale orange, the sterile 
portion narrow and of about equal length. 

C. picturadtum, C. Koch. Rhizome spherical and tuberculous ; leaves 
sagittate-lanceolate, the upper portion triangular to ovate-lanceolate, the 
lobes lanceolate and somewhat acute and mostly not connate, the blade 
variously colored above and pale beneath; spathe tube green outside, 
purplish- or yellowish-green inside, the limb cuspidate-apiculate and 
shorter than the tube, white or yellowish; sterile portion of spadix 
shorter than pistillate portion. 


10. ORONTIUM, GOLDEN CLUB. (Name obscure.) 


O, aqudticum, Linn. Leaves and scapes arising from a deep root- 
stock; scape 1°-2° high, mostly decumbent; the spike or spadix 2/-3/ 
long and scarcely thicker than the scape, Ponds, Mass., S.; the only 
species. 

11. ACORUS, SWEET FLAG or CALAMUS. (Ancient name, of 

obscure origin.) 2 


A. CAlamus, Linn. Common Sweet Frac. In wet grounds; send- 
ing up the 2-edged sword-shaped leaves, 2° or more high, from the hori- 
zontal, pungent, aromatic rootstock; flowers early summer. There is a 
striped-leaved variety. 


CXXX. TYPHACEH, CAT-TAIL FAMILY. 


Perennial marsh herbs, or some truly aquatic, with linear 
and straight-nerved erect (unless floating) long sessile leaves, 
sheathing at base, and moneecious flowers on a dry spadix, 
destitute of calyx and corolla; the fruit dry and nut-like, 
1-seeded, rarely 2-seeded. 


1. TYPHA. Flowers indefinite, in a dense cylindrical spike terminating the long and 
simple reed-like stem; the upper part of stamens only, mixed with long hairs; tho 
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lower and thicker part of slender-stalked ovaries tapering into a style and below sur- 
rounded by numerous club-shaped bristles, which form the copious down of the fruit. 

2. SPARGANIUM. Flowers collected in separate dense heads, scattered along the summit 
of the leafy stem; the upper ones of stamens only with some minute seales inter- 
posed, the lower of pistils, each ovary with a few small scales at its base, the whole 
ripening into a spherical head of small nuts, which are wedge-shaped below and with 
a pointed tip. 


wks TYPHA, CAT-TAIL FLAG. (Greek, for fen, in which these 
plants abound.) Flowers early summer. 


_T. latifolia, Linn. Common C. or Reep-mace. With flat leaves, these 
and the stem 6°-10° high ; pistillate flowers without bractlets; no in- 
-terval between the sterile and fertile part of the spike. Common in 
marshes. 

T. angustifolia, Linn. Narrow-Leavep C. Less common, mostly, 
near the coast, smaller; leaves narrower, more channeled toward the 
base ; pistillate flowers with hair-like bractlets; commonly a space be- 
tween the sterile and the fertile part of the spike. é 


an SPARGANIUM, BUR REED. (Name from Greek for a /illet, 
- alluding to the ribbon-shaped leaves.) Flowers summer. : 


* Fruit sessile, broad and truncate, often 2-seeded. 


S. eurycdrpum, Engelm. Grear B. Border of ponds and streams 


N. Eng. to Va., and W.; 8°-5° high, with panicled-spiked heads, the 
fertile when in fruit 14!’ thick, the nuts broad-tipped ; stigmas 2; leaves 
3/—-#/ wide, flat on upper side, keeled and concave-sided on the other. 


x * Frutt slightly stipitate, narrower, always 1-celled. 


S. simplex, SmaLter B. In water; erect, or sometimes floating ; 1°-2° 
high, mostly with a simple row of heads ; leaves narrower ; stigma simple, 
linear, as long as the style ; nuts tapering to both ends and with a stalked 
base. N. Eng. to N.J., and W. Very variable. ¢ 

S. minimum, Fries. Smavtirst B. Mostly with leaves floating in 
shallow water (6’-10' long) and flat; heads few}; stigma simple, oval; 
nuts oval, short-pointed and short-stalked. N. Eng. to Penn., and W. 


CXXXI. PANDANACEH, SCREW PINE FAMILY. 


Represented in greenhouses by PAnpanus dTILIs, Bory, the 
striped-leaved P. Virrcui, Hort., and some other species of 
the same genus, known as Screw Pines, all tropical. They 
are palm-like bushes, ranging from 5°-15° high as commonly 
grown, with prickly-toothed ensiform stiff leaves crowded on 
woody stems. They seldom blossom in conservatories. The 
flowers are dicecious, the staminate ones in a mostly branched 
spadix, the pistillates in a simple dense spadix. Spathes per- 
sistent or deciduous, dry or colored. Perianth 0. Stamens 
numerous. Ovary 1-celled, or the ovaries united into a 2 - 
celled compound one. Fruit berry-like or 2 woody drupe. 
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CXXXII. PALMACEH, PALM FAMILY. 


Tree-like or bushy, with thick woody trunk-like stem, grow- 
ing from the terminal bud, and a spadix of small perfect or 
imperfect flowers; sepals and petals each 3, distinct or con- 
nate; stamens usually 6, in 2 series, opposite the sepals and 
petals; staminodia sometimes present; évary free, 1-7-celled 
(commonly 3-celled), sometimes lobed or divided into nearly 
separate carpels; fruit a berry, or a dry or more or less fleshy 
drupe. There are three genera in our region (more in extreme 
S. Florida). 

* Style or stigma from the base of the ovary. 

1. SABAL. Flowers perfect. Ovary 8-lobed, the style short, stigma truncate. Spadix 
long-branching, glabrous, longer and shorter than the leaves. Either low or tall spe- 
cies of fan-palms, without spines. 

* x Style or stigma from the top of the ovary. 

2, RHAPIDOPHYLLUM. Flowers polygamo-diccious, the segments imbricated in the 
bud. Carpels free, the stigmas sessile and distinct. Spadix branching and densely 
flowered, small, short-peduncled. Low palms, with fan-like, long-stalked leaves and 
dry spiny sheaths. 

8. SERENAlA. Flowers perfect, the segments valvate. Carpels free at the base, the style 


one, long and slender. Spadix long and branching, densely tomentose, much shorter 
than the leaves. Stem creeping. Leaves fan-like. No spines. 


1. SABAL, PALMETTO. (Name unexplained. ) 


S. Palmétto, Roem. & Schult. Capnpacr Patmerro. Of the sandy 
coast from N. Car., S., our only tree palm; stem 20°—-40° high, erect and 
simple, leafy at the summit, the petiole smooth; leaves 5°-8° long, cor- 
date in outline, pinnatifid, and recurved at the summit, with thread-like 
filaments in the sinuses ; drupe globose ; spadix spreading, mostly shorter | 
than the leaves. 

S. Adansodnii, Guerns. Dwarr Patmerro. Leaves rising from a stem 
underground, smooth-edged, and circular in outline, slightly pinnatifid, 
glaucous, with a few filaments in the sinuses, the petiole smooth ; fruit 
globose ; spadix erect and much longer than the leaves. Low districts, 


N. Car., 8. 


2. RHAPIDOPHYLLUM. (Greek: Rhapis-leaved, from its resem- 
blance to the genus Rhapis.) 

R. (or Cuama&nors) Hystrix, Wendl. & Drude. Brue Paxmerro. 
S. Car., S.; stems erect or creeping, only 2°-3° long; leaves pale or glau- 
cous, 3°-4° high, circular in outline, with numerous 2-4-toothed divis- 
ions, the petiole rough-edged ; spathes oblong and woolly ; drupe ovoid. 


The only species. 


3. SEREN ZIA. (Named for Sereno Watson, late curator of the Gray 
Herbarium, Cambridge, Mass.) 


S. serrulata, Hook. f. Saw Paxmerro. Trunk creeping on the 
ground; short petioles spiny-margined, whence the popular name ; leaves 
circular, with 15-30 erect slightly cleft divisions and no thread-like fila 
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ments in the sinuses; drupe ovoid-oblong. Sandy soil, S. Car., S.; the 
only species. 

The Cocoanut (Cocos nucfrERA) and the Date Patm (Put@nix Dac- 
TYL{FERA) are cultivated in the extreme south, the former along the 
coast of southeastern Florida. Many palms are grown in conservatories, 
of which the following are some of the commonest : 


* Fan Pains; i.e., those with leaves circular in general outline (but often 
deeply cleft) and digitate-veined. 


Livisténa Chinénsis, R.Br. (LATANIA Borponica). S. China; leaves 
green, 4°-6° across, on $piny petioles of about the same length, the blade 
cut into many hanging segments which extend one fourth or one third its 
depth. A common species with very wide-spreading growth. 

Chamerops hdmilis, Linn. Mediterranean region; dwarf species, with 
leaves glaucous on both sides, the blades divided nearly to the base into 
12-20 erect, nearly linear segments ; petioles twice longer than the leaves 

8°-4°), with stout spines on the edges. 

Thrinax radiata, Lodd. (T. BLecans). S. Amer.; leaves green, either 
glabrous or puberulent beneath, 19-23° long, the blade divided two thirds 
its length into 40 or more very slender spreading or recurved divisions ; 
petioles slender but stiff, longer than the leaves. Known for its graceful 
habit and umbrella-like foliage. 

Rhapis flabelliférmis, Linn. f. China and Japan; stems several and 
slender, erect, with persistent leaf sheaths ; leaves rather small, the blade 
5-11-parted into plaited truncate or erose ciliaté-margined divisions, the 
petiole much longer than the blade, and very obscurely denticulate. 


* * Praruer Patms; i.e., the leaves long and pinnate or pinnately 
parted. 


Chrysalidocérpus (or Artca) /utéscens, Wendl. Madagascar; one of 
the best of the teather-palms for general culture; leaves very long (4°- 
10°), erect-spreading and arching at the top, light green, the pinne 70-100, 
alternate, lanceolate and long-pointed ; petiole shallow-grooved on top, 
especially in its lower half. 

Howéa (Kint1a) Be/moredna, Bece. E. Indies ; leaf blade much shorter 
than in the last, the pinne more nearly opposite and 20-50 in number ; 
petiole flat on top. : 

Ptychospérma Cunninghaémii, Wendl. (Srarértnia £LEGANS). Aus- 
tralia; trunk slender and shedding its sheaths, terete; leaves 4°-10° 
long, with many very slender pinnz which are unequally bifid at the apex, 
dark green above and-silvery beneath. 

Hyophérbe Verschafféiti, Wendl. Small or medium sized palm from 
Madagascar, with nearly erect leaves, 4°-6° long, and curving gracefully 
at the end; midrib white, unarmed; pinne narrow-lanceolate, 10-30 
pairs, 2' or less wide; stem triangular from the sheathing leaf bases. 

Geonoma gracilis, Wendl, Costa Rica; a graceful, small species with 
long-arching, pinnate leaves which are red when young, but becoming 
dark green ; monoecious. rm 

Chameedé6rea élegans, Mart. Mexico; dwarf species with unarmed 
stem ; dicecious; leaves 2°-4° long, drooping ; pinne 10’ or less long and 
1’ broad, but tapering each way ; petioles slightly channeled. 

Cocos Weddelliana, Wendl. S. Amer. ; a very elegant, small palm, with 
a slender, fibrous-netted trunk ; leaves 29-6° long, dark green above and 
glaucous beneath, gracefully curved ; pinne numerous and very narrow ; 
petiole short. Popular, and stands rough usage. : 

_Caryéta sobolifera, Linn. A rather small palm of tropical Asia, dis- 
tinguished by 2-pinnate leaves, the pinnule fish-tail-shape ; petioles black- 
scaly when young; foliage bright green and graceful ; plant suckers from 
the root. Useful species for decorative work, 
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III. Guumaceous Division. 


Flowers inclosed or subtended by glumes or husk-like 
bracts; no proper calyx or corolla, except sometimes mi- 
nute bristles or scales which represent the perianth. Stems 
of the straw-like sort, called culms. 


CXXXTII. CYPERACEH, SEDGE FAMILY. 


Some rush-like, others grass-like plants, with flowers in 
spikes or heads, one in the axil of each glume, the glume 
being a scale-like or husk-like bract. No calyx nor corolla, 
except. some vestiges in the form of bristles or occasionally 
scales, or a sac which imitates a perianth; the 1-celled 1- 
ovuled ovary in fruit an akene. Divisions of the style 2 when 
the akene is flattish or lenticular, or 8, when it is usually tri- 
angular. Leaves, when present, very commonly 3-ranked, and 
their sheath a closed tube; the stem not hollow. A large 
family, to be studied in the Manual, and too difficult for the 
beginner. The most prominent genera are the following: 


* Flowers commonly all perfect. 


+ Spikelets usually many-flowered with only one or two of the lower 
scales without flowers. 


++ Scales 2-ranked, the spikelet therefore flat. 
= No bristles about the akene, and no beak at its top. 


1. CYPERUS. Spikelets few-many-flowered, mostly flat and ‘slender, 
in simple or compound terminal umbels or heads. Culms mostly tri- 
angular and simple, most of the leaves at the base. Many species in 
low grounds; three should be mentioned here : 


C. rottindus, Linn. Nur Grass, Coco Grass. A bad weed in sandy 
lands from L. I., S.; early leaves grass-like and tufted, 3/—6’ high, followed 
later in the season by a single, leafless, triangular culm, 6/-20/ high; 
umbel simple or slightly compound, about equaling its involucral leaves, 
its rays few, and each one bearing 4-9 dark-chestnut, 12-40-flowered, 
acute spikelets; scales nerveless. ‘The plant is introduced in the N, 
It persists in the soil by means of little, nut-like tubers which are borne 
from several inches to 4° away from the base of plant, on stolons. 

C. esculéntus, Linn. Cuura. Cultivated, especially at the S., for 
its edible tubers, which are clustered about the base of the plant, and 
also wild; early leaves 15'-30! high, slightly rough, about as long as the 
stem; umbel 4-7-rayed, sometimes compound, much shorter than the 
involucrai leaves; spikelets numerous and light colored, 12-30-flowered, 
the scales nerved. ‘The cultivated form rarely flowers in the N. 
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C. alternifolius, Linn. _Umpretta Prant. A greenhouse aquatic from 
Madagascar ; culms in clumps, 2°-6° tall, smooth and triangular, leafiess 
below, but bearing a leafy, many-rayed, great involucre at the top, from 
the axils of which spring slender-peduncled small clusters of flowers. 

C. Papyrus, Linn, (ParYrus antiquoRuM). Ecyprian PAppr Prant. 
Sometimes grown in aquaria, not hardy N.; sends up a jointless triangular 
stem 4°-10° high, which is terminated by a great involucre of very narrow 
drooping or bending leaves. 


= = Brisiles about the akene, which is beaked on top. 


2. DULICHIUM. Spikelets 6-10-flowered, sessile in 2 ranks on axil- 
lary peduncles springing from the sheaths of the leaves. Perianth com- 
posed of 6-9 barbed bristles. 


One species, D. spathaceum, Pers., in bogs and on borders of ponds, 
remarkable in the family for having terete and hollow culms, 19-29 high, 


++ ++ Scales not 2-ranked, the spikelet therefore terete. ’ 
= Bristles 0; culm leafy. 


3. FIMBRISTYLIS. Spikelets umbelled, the involucral leaves 2-3. 
Small plants of either low or dry grounds, of about a half dozen species 
in our territory. 


= = Brisiles generally present ; culin leafy or naked. ; 


|| Style somewhat thickened or bulbous at the base, and persistent upon the 
top of the akene. 
4, ELEOCHARIS. Spike one, and without involucre, terminating a 
slender, simple, leafless culm. Many species (mostly small) in moist 
grounds and borders of ponds. 


|| || Style not swollen at the base, deciduous. 


5. SCIRPUS. Spikelets generally clustered in a compound umbel. 
Bristles (sometimes 0) barbed. Mostly tall, rush-like, leafy, cominon 
plants, but in some species the stems are slender and leafless, and the 
spike is single and terminal, thus approaching Eleocharis, but the invo- 
lucre is present in the form of a scale or small leaf. This genus now 
includes IsétEpis, to which the slender species with a solitary terminal 
spike, leafless and jointless culms, have been referred. 


6. ERIOPHORUM. Like Scirpus, but the bristles not barbed and 
often becoming silky and long exserted in fruit. A few plants in bogs, 
mostly distinguished when mature by the white, or rusty, woolly heads. 

+ + Spikelets only 1-2-flowered, and 2 or many of the lower scales flower: 

less. 

7. RHYNCHOSPORA. Spikelets flattish, clustered, or panicled, 
often whitish or rusty in color. Bristles usually surrounding the 
beaked or tubercle-topped akene. A score of critical species, mostly 
small and slender plants, in bogs. 


8. CLADIUM. Spikelets terete. Akene not tubercled, and no bris- 
tles. A single species, C. mariscoldes, Torr., 19-2 high, in wet 
places, with small, rusty cymes of capitate spikelets, 
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x * Flowers wnisexual (plants monecious or diecious). 


9. SCLERIA. Monecious. No bristles, and the bony or crustaceous 
akene naked, About a score of small plants known as Nur Rusu. 


10. CAREX. Monecious or diccious. Ordinarily no bristles, but the 

_ lenticular or triangular akene inclosed in a sac or perigynium. A vast 
genus, comprising over 200 species in our region, much too difficult for 
the beginner. Common in all low grounds and in open woods. 


CXXXIV. GRAMINEH, GRASS FAMILY. 


Grasses, known from other glumaceous plants by their 2- 
ranked leaves having open sheaths, the jointed stems com- 
monly, but not always hollow, and the glumes in pairs, viz. a 
pair to each spikelet even when it consists of a single flower 
(these called glumes proper), then a succeeding pair (flowering 
glumes), rarely one of them wanting, these each inclosing a 
thinner scale or palet. Flower, when perfect, as it more com- 
monly is, consisting of 3 stamens (rarely 1, 2, or 6), and a 
pistil, with 2*styles or a 2-cleft style, and 2 either hairy or 
plumose-branched stigmas; ovary 1-celled, 1-ovuled, becoming 
a caryopsis (the thin pericarp adnate to the seed and seeming 
to be an integral part of it); the floury part is the albumen of 
the seed, outside of which lies the embryo (Lessons, Figs. 
66-70). 

The real structure and arrangement of the flowers and spike- 
lets of Grasses are too difficult and recondite for a beginner. 
For their study the Manual must be used; in which the gen- 
era both of this and the Sedge Family are illustrated by plates. 
Here is offered merely a short way of reaching the names of 
the commonest or most conspicuous species. 


I. Cerzear Grains, cultivated for the seed-like fruits. — CII., p. 468; IIL., 
p. 469; IV., p. 470; V., p. 471; VL, p. 473; VII., p. 475). 


« Stems hollow, or soon becoming so, making straw when cut. 
+ Spikelets in panicles, often crowded, but not so as to form a spike. 


Oryza sativa, Linn. Ricy. Cult. S., from Asia, in low grounds ; 2°-4° 
high, with upper surface of the lance-linear leaves rough ; flowers one and 
perfect in each spikelet, with or without rudiments of others ; branches of 
the panicle erect ; outer glumes minute, the inner coriaceous, very, much 
flattened laterally, so as to be strongly boat-shaped or conduplicate, clos- + 
ing over the grain and falling with it, the outer one commonly bearing an 


awn ; stamens 6. 


468 GRASS FAMILY. 


Avéna sativa, Linn. Common Oat. From Old World; soft and smooth, 
with a loose panicle of large, drooping spikelets, the palets investing the 
grain ; one flower with a long, twisted awn on the back, the other awn- 
less; flowers 2 or 3 in the spikelet, perfect, or the uppermost rudimen- 
tary. 

i nada, Linn, Naxep Oat. Rarely cult., from Old World; has nar- 
rower, roughish leaves, 3 or 4 flowers in the spikelet, and grain loose in 
the palets. @ . 


+ + Spikelets in strict spikes, or in such a dense panicle as to appear to 
be spicate. 


++ Glumes 2 to each spikelet. 


Triticum sativum, Lam. Wnueat. Spike dense, somewhat 4-sided ; 
the spikelets crowded, 4-5-flowered, turgid; glumes ventricose, blunt; 
palet either awned or awnless; grain free. Unknown wild. ( ‘ 

Seca/e cerea/e, Linn. Ryn. Tall; spike as in wheat; spikelets with 
only 2 perfect flowers; glumes a little distant, bristly towards the base ; 
lower palet ventricose, long awned; grain brown. Probably from W. 
Asia. @) 


++ ++ Glumes 6 at each joint, in front of the 8 spikelets, forming an involucre. 


Hérdeum sativum, Jessen. Common Bartry. From the Old World; 
spike dense, the 3 spikelets at each joint of the rhachis all with a fertile 
flower, its lower palet long-awned. Originally from W. Asia. 

H. distichon, Linn, ‘Two-rownp Bartpy. From Tartary ; evidently 
a cultivated state of the above; only one spikelet at each joint of the 
rhachis with a fertile flower, the two lateral spikelets being reduced to 
sterile rudiments ; the flowers therefore two-rowed in the spike. 

H. hexdstichon, Linn. Srx-Rowrep Bariey. Another form of H. 
sativum, with roundish spikes, its joints very short and the flowers diver- 
gently 6-rowed. Not common. 


* * Stems pithy and thick, not becoming hollow. 


Zéa Mays, Linn. Maizz, Inpran Corn. Stem terminated by the clus- 
tered, slender spikes of staminate flowers (the tassel) in 2-flowered spike- 
lets ; the pistillate flowers in a dense and many-rowed spike borne on a 
short axillary branch (the ear),two flowers within each pair of glumes, 
but the lower one neutral, the upper pistillate, with an extremely long 


style, the silk. Very many forms. Cent. and S. Amer. @ (Lessons, 
Figs. 66-70.) 


II. Canes anp Sorcuums, with pithy, solid stems. Cultivated for sugar 
or broom-making (occasionally for fodder). Spikelets clustered or 


scattered in an ample panicle, each with one perfect and one neutral or 
staminate flower. 


Sérghum vulgare, Pers. (ANDROPOGON SORGHUM of some writers). In- 
DIAN, Peary or Brack Mirziet. From Africa or India; a tall, maize- 
like plant without silky down in the spikelets ; glumes coriaceous, russet- 
color. Var. cernuum, Guinea Corn, has densely contracted panicle, 
and is cult. for the grain. Var. Détrra, Doura, or Karrir Corn, has 
densely contracted panicles. Var. SACCHARATUM, Common SorcGuum, 
Cutnese Sucar Cane, Impuen, &c., cult. for the syrup of the stem and 
for fodder; and Broom Corn, with open, long-rayed panicles, for the 
well-known corn brooms. @ 

Saccharum officindrum, Linn. Sucar Cane. Cult, far S.; rarely left 
to flower, propagated by cuttings of the stem; stem 8°-20° high, 1/-2! 


thick; long, white, silky down with the flowers. 2/. 


= 
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Ill. Mzeavow AND Fopprer Grasses. Species of widely differing char- 
acteristics in the different parts of the sae Oat toe (ee V.) is 
sometimes grown in meadows, and Gama Grass (see VII.) is used for 


Jodder. : 
# Flowers in loose panicles. 


+ Spreading inveterately by creeping rootstocks. - 


Sérghum Halapénse, Linn. (ANDROPOGON ARUNDINACEUS). JOHNSON 
Grass. Guinea Grass (erroneously). A coarse grass, 4°-7° high, much 
prized for hay in the S.; leaves long, loose, and flat, with a prominent, 
white, raised midrib ; panicle long and very open; the spikelets reddish 
and each bearing one or two awns. Old World. By some thought to be 
the parent of the Sorghums. 2f ‘ 


+ + Not spreading widely by rootstocks. 
+ Flower lin each spikelet and perfect, but sometimes rudiments of others. 


Agréstis Glba, Linn. Friorrn or Waite Bent Grass. Stems with pro- 
cumbent or creeping base; ligule long, acute, and conspicuous ; panicle 
contracting after flowering, with roughish branches, greenish or slightly 
purplish ; a valuable meadow grass. 2/ 

Var. vulgaris, Thurb. Reptor. Rather low (1°-2}°) and delicate 
grass of meadows and pastures, with oblong spreading panicle of small 
purple or purplish spikelets ; ligule short and truncate. 2 

Calamagréstis Canadénsis, Beauv. Buiuz Joint Grass. In all bogs 
N., and in reclaimed low meadows, much liked by cattle ; 3°-5° high ; 
resembles an Agrostis, but taller, and with a tuft of downy long hairs 
around the flower almost its length, the flowering glume with a delicate 
awn low down on its back and scarcely stouter than the surrounding 
down. 2 

Panicum milidceum, Linn, True Mitier.. Spikelets all pedicellate in 
an umbel-form panicle, each with 3 empty glumes and 1 flower; tall 
grass (3°-4°) with loose, soft leaves and drooping panicle. Probably E. 
Indian. @ 


++ ++ Flowers several in each spikelet, most or all of them perfect. 


= Panicle contracted in 1-sided clusters; glumes compressed on the sides 
and carinate. 


DGctylis glomerata, Linn. Orcuarp Grass. Nat. from Eu. in mead- 
ows and yards; a tall and coarse, but valuable grass for hay, etc., flour- 
ishes in shady places, 8° high; with broadly linear, rather rough, pale, 
and keeled leaves, and a dense panicle of one-sided clusters, on which the 
spikelets are much crowded, each 3-4-flowered, the glumes tapering into 
a short awn, rough-ciliate on the keel ; flowers early summer. 2 


== Panicle symmetrical, diffuse ; giumes compressed and carinate and 
pubescent or cobwebby at the base in the Poas, but simply convex and 
glabrous in Festuca. 


Péa serdtina, Ehrh. Fowt Mpapow Grass, Farse Reprop, An 
important native grass in wet meadows N.; flowers in late summer in 
a loose panicle, the 2-4-flowered spikelets green with dull purple ; flower- 
ing glume very obscurely nerved, 2 y 

P. trividlis, Linn. Rovcuisn Muapow Grass. An introduced meadow 
and pasture grass, N.; flowering before midsummer, with open panicle of 
green spikelets, these mostly 3-flowered, the flowering glume prominently 
§-nerved ; sheaths and leaves roughish ; ligule oblong, acute. A white- 
striped variety, is cult. for ornament. a 

P. praténsis, Linn. June Grass, Kentucky Biur Grass. Dry 
meadows and pastures, spreading by running rootstocks, and with a 
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panicle often purplish and more crowded than in the foregoing ; flowering 
in earliest summer, the sheath smooth, and ligule short and blunt; flow- 
ering glume hairy along the margins and the 5 nerves. Makes the ear- 
liest hay. Very variable. 2 whe 

Festdca eldtior, Linn. Tart Mzapow Fzscun. <A rather rigid grass of 
meadows and pastures, nat. from Eu.; 19-4° high, with green flat leaves, 
a narrow panicle with short branches appressed before and after flower- 
ing, 5-10-flowered green spikelets, the flowering glume blunt, or acute, 
or rarely with a short awn. 2 


* * Flowers in densely contracted panicles and therefore seeming to be 
spicate. 


+ Awn borne low down on the back of one or two palets. 


Anthoxdnthum odordtum, Linn. Swrnt-scENTED VERNAL Grass. Nat. 
from Eu.; low, slender, soft and smooth; the pale brown or greenish 
spikelets crowded in an evident, spikelike panicle; each composed of a 
pair of thin, very unequal glumes, above and within these a pair of obcor- 
date or 2-lobed, hairy, empty, flowering glumes, one with a bent awn 
from near its base, the other with a shorter awn higher up; above and 
within these a pair of very small, smooth and roundish palets, of parch- 
ment-like texture, inclosing 2 stamens and the 2-styled pistil, finally 
investing the grain. 2/ 

Alopecirus praténsis, Linn. Mrapow Foxrari. Introduced from Eu., 
abundantly into meadows E.; flowering in spring; stem about 2° high, 
bearing few pale soft leaves, terminated by a cylindrical soft and dense 
spike, or what seems to be so, for the spikelets are really borne on short 
side branches, not on the main axis; these spikelets very flat, contrary 
to the glumes, which are conduplicate, united by their edges towards the 
base, keeled, fringed-ciliate on the keel; these inclose a single condupli- 
cate flowering glume (the upper one wholly wanting), which bears a long 
awn from below the middle of the back, and surrounds 3 stamens and 
the pistil. 2 


+ + Awn, if any, from the apex of the glumes or palets. 


Phléum praténse, Linn. Timorny, Car-rair Grass, Herp’s Grass. 
ieednced! from Eu.; a coarse but most valuable meadow grass, 2°-4° 
high, with green roughish head, 3/-8/ long; spikelets densely crowded in 
a long, perfectly cylindrical, apparent spike, each spikelet strictly 1-flow- 
ered; glumes 2, keeled and nearly conduplicate, awn-pointed, much 
larger and of firmer texture than the thin and truncate awnless flowering 
glumes. }/ 

Setdria Itélica, Kunth. Huneartan Grass, Bencat Grass. Cult. for 
fodder, 3°-5° high, with rather large leaves, a compound or interrupted 
so-called spike, which is evidently a contracted panicle, sometimes 6/-9/ 
long, and nodding when ripe; bristles short and few ina cluster; spike- 
lets each with a single perfect flower, and by the side of it one or two thin 
palets of a sterile usually neutral flower. Often cult. as Miziet, 


IV. Lawn anp Pasture Grasses. The best and the commonest lawn 
grass North and East is June Grass or Kentucky Blue Grass, already 
described, and it is the commonest basis of old pastures. Redtop is 
also common in lawns and pastures, but it is generally run out after a 
time by June Grass. Sweet Vernal and Orchard Grass are ofien found 
in lawns. Other common lawn and pasture Grasses are the following : 


* Flowers in open panicles. 


Agréstis canina, Linn. Brown Bent, Ruope Isnanp Bent. A 
very dwarf fine grass, making a dense close sod upon poor soils ;\culms 
8/-2° high ; root leaves involute-bristle-form, but those of the culm flat ; 
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panicle loose, brownish, rarely pale ; glumes very acute, the flowering 
one awned on the back at or below the middle. Yy ' 

Pesttca ovina, Linn. Suenr’s Fescur. Fine-leaved grass, }°-2° high, 
tufted, with slender or involute pale leaves, 3-8-flowered spikelets in a 
short 1-sided panicle, open in flowering, contracted afterwards, the flower- 
ing glume rolled up, almost awl-shaped and tipped with a sharp point or 
bristle-like awn. 2 


* x Flowers in slender spikes, which are either solitary (in the first) or 
digttate. 


Lolium perénne, Linn, Darnet, Rye Grass, Ray Grass. Intro- 
duced from Eu.; a good pasturage grass, 1°-2° high, with loose spike 
5/-6/ long, of 12 or more about 7-flowered spikelets placed edgewise, so 
that one row of flowers is next the glume, the other next the zigzag 
rhachis ; glume only one to the solitary spikelet, which stands edgewise ; 
flowering glume short-awned or awnless. 2 

Cynodon Déactylon, Pers. Brermupa or Scurcu Grass. An introduced 
weed chiefly S., where it is useful in sandy soil, where a better grass is 
not to be had; creeping extensively, the rigid creeping stems with short 
flattish leaves, and sending up flowering shoots a few inches high, bear- 
ing 3-5 slender spikes; flower only one to each spikelet, and a mere rudi- 
ment beyond it, awnless. 2/ 


* * x Plant diecious or monecious ; the staminate sptkelets 2-3-flowered 
and sessile in 2 rows in 2-4 short, 1-sided, pedunculate spikes; fertile 
spikelets 1-flowered, in a pair of 1-sided, capitate clusters, sessile in the 
sheaths of the upper leaves. 


Butchloé dactyloides, Engelm. Burrato Grass. Low and tufted, 
less than 4/-8! high; sterile spikes less than 4! long; male plant taller 
than the female. Plains W. of the Miss., where it is a leading pasture grass. 


V. Wererpy anp Inrropucep Grassps, mostly in cultivated lands or 
about waste places, not cultivated. 


x Flowers in an open panicle. 
+ Spikelets large, drooping when mature. 


Bromus, Brome Grass. Spikelets large, at length drooping in an 
open panicle ; containing 5-10 or more flowers, the flowering glume with 
a short bristle point or an awn from the blunt, rounded tip or notch, 
the palet soon adhering to the grain. - Coarse grasses; 2 or 3 wild 
species are common, and the following are weeds of cultivation, from Eu. 
The first three have flowers imbricated over each other, the spikelets 
therefore rather dense. ‘The last three have loose spikelets, the flowers 
soon separating from one another. : 

B. secélinus, Linn, Common Cness, Cunar. Well known in wheat- 
fields, and once thought to be a degenerated form of wheat; nearly smooth ; 
panicle open and spreading, even in fruit ; spikelets turgid ; flowers laid 
broadly over each other in the two ranks ; flowering glume convex on the 
back, concave within, awnless or short-awned. ; 

B. racemosus, Linn. Uprricur Cusss. Like the other, but with nar- 
rower erect panicle contracted in fruit, flowering glume slender-awned, 
and sheaths sometimes hairy. ; 

B. mollis, Linn. Sorr Curss. Like the preceding, but soft-downy, 
with denser conical-ovate spikelets, and the long-awned glume acute. 


A ee Linn. Culm slender and panicle small; spikelets loosely 
5-9-flowered ; the flowers oblong or lanceolate; glume linear-lanceolate, 
scarcely keeled, and hairy near the margins, rather longer than the awn ; 
sheaths and lower leaves downy or hairy. 2 
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B. stérilis, Linn. Leaves rather downy, but the culm glabrous ; pani- — 
cle open ; the spikelets on long, nearly straight, and simple peduncles ; 
the slender, awl-like flowers 5-9, and 7-nerved, and roughish ; the awn 1! 
long. Not yet common. @ @ * 

B. tectérum, Linn. More common than the last; panicle lax and some- 
what l-sided; the spikelets pubescent and more numerous, on very slen- 
der, curving pedicels ; leaves short. @ @ 


+ + Spikelets of ordinary or small size, spreading or erect. 
= Flowers not awned. 


Poa. Merapow Grass. Several common species; known by the open 
panicle of 3-10-flowered spikelets ; the glumes and flowering glumes blunt 
(no awn nor pointed tip), the latter laterally compressed and boat-shaped, 
with scarious or white, membranaceous edges, and usually some delicate, 
cobwebby hairs towards the base. The commonest is Jone Grass, already 
mentioned, which is sometimes a weed. The only other weedy ones are: 

P. Gnnua, Linn. Low Spar Grass. Very low, weedy grass in cult. 
ground, waste places, paths, etc. Flowers in spring or again in sum- 
mer tT. 

P. compréssa, Linn. Wire Grass, Encrish Biur Grass. In cul- 
tivated soil, often a very bad intruder; pale, with low, very flat stems, 
rising obliquely from a creeping base ; panicle small. Eu. 

Panicum capillare, Linn. Tumpie Grass, Oty Witcu Grass. A 
diffuse plant, common in cornfields and other cultivated grounds, and 
rolling before the wind in the fall; sheaths, and usually the leaves, hairy ; 
panicle very compound, with long, capillary divisions; spikelet with 1 
perfect flower, the lower glume half the length of the upper empty one. @ 


= = Flowers with a bent or twisted awn. 
| One flower perfect, and one staminate only. 


Arrenathérum avenaceum, Beauv. Oat Grass, Grass or THE ANDES. 
Rather coarse but soft grass, introduced from Eu. into meadows and 
fields ; thin and very unequal glumes, including a staminate flower, the 
lower glume of which bears a long, bent awn below its middle; above this 
a perfect flower with its glume bristle-pointed from near the tip, and above 
that a rudiment of a third flower. Sometimes grown as a meadow grass, 
S. and W. 

Hélcus lanatus, Linn. Veuver Grass, Meapow Sort Grass. Intro- 
duced from Eu. into meadows and yards, not very common, 13°-2° high, 
well distinguished by-its paleness and velvety softness, being soft downy 
all over ; panicle crowded ; the flowers only 2 in the spikelet, small, rather 
distant, the lower one perfect and awnless, the upper staminate and with 
a curved or hooked awn below the tip. 2/ 


|| || Flowers several (about 7) in the spikelet. 


Danthonia spicata, Beauv. Poverty Grass. A thin, wild grass, 
1°-2° high, growing in sterile soils; spikelets few and whitish, subspi- 
cate ; flowering glume loosely hairy, with stout and pointless teeth, be- 
tween which arises a conspicuous awn; tufted, with very narrow leaves. 2/ 


* « Flowers in spikes or dense spike-like panicles. (For Bermuda Grass, 
see 1V.) 


+ Spikelets strictly spiked, all on one side of a flattened, jointless rhachis, 
much crowded ; the 2-5 spikes digitate, 7.¢. all on the apex of the flower- 
mg stem. Finger Grass might be sought here ; sce Panicum, net page 


Elusine Indica, Gertn. Crap Grass, YARD Grass, Doa’s-Tait Grass, 
or Wire Grass. Introduced only in yards or lawns N., more abundant S., 
where it is valuable for cattle; low, spreading pale ; flowers 3-5 or more 
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in each spikelet, the uppermost generally imperfect ; seed loose, propor- 
tionally large, rough-wrinkled ; glumes and palets pointless. @ 

E. fEgyptiaca, Pers. Ecyprrian Grass. Yards and fields, chiefly a 
weed, S.; creeping over the ground, low; spikes dense and thickish ; 
glumes flattened laterally and keeled, one of them awn-pointed, the 
lower one awned. Both from the Old World. 

Agropyrum répens, Beauv. Coucn, Quack, Quircn, or Quick Grass. 
Spreads amazingly by its vigorous, long, running rootstocks, is a. pest 
in cultivated fields, and is too coarse and hard for a meadow grass; 
2°-3° high; many forms, introduced from Eu. ; spikelets 4—8-flowered ; 
flowering glume either pointless or short-awned ; glumes a pair to the sin- 
gle spikelet, right and left at each joint of the rhachis. 2 


+ + Spikelets in a contracted panicle or seeming spike, or if spiked some- 
what on one side of the rhachis; each with a single, perfect flower, tts 
palets of coriaceous or cartilaginous texture; by the side of it are either 
one or two thin glumes of a sterile, usually neutral flower. 


++ One or many slender bristles at the base of each spikelet. 


Setdria gladca, Beauv. Foxrari, Pigeon Grass. In stubble and cul- 
tivated grounds, low; spike tawny yellow, dense; long bristles 6-11 ina 
cluster, rough upwards ; perfect flower wrinkled crosswise. Eu. 

S. viridis, Beauy. Green Foxrait, Borritp Grass. Has less dense and 
greener spike, fewer bristles, rough upwards, and perfect flower striate 
lengthwise. Eu. Common. @ ‘Thought by some to be the parent of 
Hungarian Grass (see III.). 

S. verticiliata, Beauv. Spike cylindrical and pale green, with appar- 
ently whorled spikelets or clusters ; bristles single or in pairs and rough 
downwards. Eu. Notcommon. @ . 


++ ++ No bristles at the base of the spikelets. 


Panicum sanguindle, Linn. Fincer Grass or Cras Grass. Chiefly a 
weed in cult. fields and about yards in late summer and autumn, but use- 
ful in thin grounds S. for hay; herbage reddish; spikes 4-15, slender, 
digitate, nearly 1-sided; spikelets seemingly 1-flowered, the upper empty 
glume half the length of the flower, the lower one small; Eu. @ | 

P. gldbrum, Gaudin. More prostrate and lower; spikes 2-6, widely 
spreading; upper empty glume equaling the flower, but the lower one 
almost wanting. Waste lands, commonest S. Eu. @ 

P. Crus-galli, Linn, Cocx’sroot, Barnyarp Grass. Common, weedy 
grass of barnyards and low, rich grounds ; coarse, with rather broad leaves, 
and numerous, seeming spikes along the naked summit of the flowering 
stems, often forming a sort of panicle; spikelets with one fertile and one 
sterile flower, the glume of the latter bearing a rough awn. Eu. 

Phélaris Canariénsis, Linn. Canary Grass. Cult. from Eu, for 
canary seed, and running wild in some waste places ; 1°-2° high, with 
the panicle contracted into a sort of oblong spike ; the glumes with wing- 
like keels ; and a little scale or rudimentary, sterile flower at the base. @) 


«+ + + Spikelets 1-5, inclosed in a globular and spiny bur or involucre. 
Cénchrus tribuloides, Linn. Bur Grass, Hepernoc Grass. A low, 
spreading grass along the seashore and Great Lakes, and in sandy places ; 
spike composed of 8-20 spherical, prickly heads or burs which detach 
easily and adhere to clothing. @ 
VI. OrnamentaL Grasszs, regularly cultivated in gardens. 


*« Annual (or biennial) grasses grown for use in dried flower bouquets, or 
one cult. for curiosity. (Feather Grass, in * * * may be sought here.) 


+ Spikelets compact and mostly large, oblong or ovate-shaped, hanging. 
Bromus uniololdes, HBK. (Cerarécutoa PENpULA). Rather stout 


Pe 


~*~ 


474 GRASS FAMILY. 


and broad-leaved, with drooping, large, 6-10-flowered spikelets much flat- 
tened laterally, so that the lower glumes are almost conduplicate and 
keeled on the back; awns very short. 2 Trop. Amer, and W. United 
States ; has been recommended for fodder 8. 7 é 

B. brizetérmis, Fisch. & Mey. Elegant grass, in clumps; 2° high, with 
many large, drooping, oblong-ovate, silvery-yellow, 12-80-flowered spike- 
lets ; awns 0; lower sheaths and often the short leaves hairy. Caucasus. 

Briza maxima, Linn. Laren QuaKine Grass or RarrLesnakn Grass. 
A low grass, with the hanging, ovate-heart-shaped, 12-20-flowered spike- 
lets somewhat like those of Bromus, but pointless, very tumid, purplish, 
becoming dry and papery, rattling in the wind, —whence the common 
name; awns0. Ku. 

B. minor, Linn. (B. erdcrris). Lirrne QuaKinc Grass. Smaller, 
with triangular-ovate spikelets, which are about 7-flowered; glumes 
longer than the flowers. Very delicate and pretty. Eu. and Asia. 


+ + Spikelets large, but loose, oat-like. 


Avéna stérilis, Linn. Anrmarep Oar. Sometimes grown for the curi- 
ous movements of the ripe florets due to the hygroscopic action of the 
profuse covering of hairs; panicle very large; the spikelets about twice 
the size of those of the Common Oat. Eu. 


++ + Singular grass, with imperfect flowers; the perfect one (with 1 or 
2 sterile ones) borne inside a sced-like, pearly, flask-shaped pouch formed 
by the sheath of a leaf; sterile inflorescence projecting from the flask. 


Colx Ldcryma-J6b/, Linn. Jon’s Tears, Tear Grass. Plant 2°-4° 
high, grown for the ornamental clusters of so-called ‘‘seeds’’ (these 
sometimes used for rosaries), which are as large as a cherry stone, shining 
and whitish. India and China. 


* * Diffuse, half-creeping perennial grass with small simple panicles, 
grown in conservatories. 


Oplismenus BurmGnni, Pal. (PANicumM varincatoum of florists). Slender 
and spreading plants grown in pots, hanging baskets and under benches, 
known by its spreading, narrow-lanceolate, long-pointed leaves (2/4! 
long), which are more or less perfectly 2-ranked and in the common form 
neatly striped with white and pink after the manner of the Wandering 
Jew. Recalls depauperate forms of Barnyard Grass. Tropical Asia. 


* * * Tall perennial grasses, grown for lawn decoration. 
+ Panicle very silky-hairy, the hatrs on the rhachis or in the flower. 


MiscGnthus Sinénsis, Anders. (EuLALia Japonica and varieties). 
ZEBRA GRass. A stately grass from Japan, the forms with leaves striped 
or banded (EuLALIA zEBRiNA, etc., of nurserymen) with yellow, now the 
most common ; 4°-9° high, with long slender leaves, and a rather small 
erect panicle late in the season; spikelets 1-flowered, stamens 3, flower- 
ing glumes more or less bifid, and awned between the teeth. 

Gynérium argénteum, Nees. Pampas Grass. Tall, reed-like grass, 
irons. Amer., with a large tuft of rigid linear and tapering recurved- 
spreading leaves, several feet in length ; the flowering stem 6 to 12 feet 
high and overtopping the leaves in autumn, bearing an ample silvery-silky 
panicle ; spikelets loosely 2-co-flowered. 

_ Eridnthus Ravénne, Beauy. Prume Grass. Stems 5°-10° high, bear- 
ing plume-like, violet or brownish, silky panicles 1°-2° long; leaves for 
the most part in a clump at the base of the stems ; spikelets awned, with 
one perfect flower; rhachis of the branches of the panicle jointed. §. Bu. 

Arindo Dénax, Linn. 8°-20° high, grown for its stately habit (and the 

striped leaves of one variety); leaves comparatively short, broad and flat, 
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alternate and sheathing on the Maize-like stem ; spikelets 3-4-flowered, 
all perfect ; glume bifid; axes of the spikelets naked, but the flowers 
furnished with long hairs. S$. Eu. Seldom flowers in N. States. - 


+ + Long plumose awns from the empty glumes; spikelets 1-flowered. 


Stipa pennata, Linn. Frarurr Grass. Plant 2°-8° high, bearing long, 
slender, often drooping, feather-like panicles ; awus twisted, 8-10 times 
longer than the glumes. Eu. Sometimes used for bouquets. 


+ 1 + Spikes not silky-hairy nor plumose. 


Phdalaris arundinacea, Linn. Rrrp Canary Grass (the striped 
variety is the familiar Rippon Grass of country gardens). Bogs and low 
grounds ; 2°-4° high, with flat leaves nearly 4! wide, flowering in early 
summer, in a pretty, dense, contracted panicle, but open when the blos- 
soms expand; the ovate outer whitish glumes longer and much thinner 
than the blunt coriaceous flowering glumes; a hairy rudiment or append- 
age at the base of each of the latter. 


VII. Witp Grasszs, which are distinguished for tall reed-like growth. 
x Stems pithy, not hollow. 


Tripsacum dactyloides, Linn. Gama Grass, Sesame Grass. Moist 
soil, Conn., 8.; nutritious, but coarse ; leaves almost as large as those of 
Indian corn; spike (the upper part staminate, the lower pistillate) nar- 

“row, composed of a row of joints which break apart at maturity ; the fer- 
tile cylindrical, the externally cartilaginous spikelets immersed in the 
rhachis, the sterile part thinner and flat. Sometimes used for fodder S. 


J x * Stems hollow at maturity. 
«+ Flowers monecious, staminate and pistillate separate tn the panicle. 


Zizania aquatica, Linn. Inpran Rice or Water Oars. In water, 
commonest N. W.; with leaves almost as long as those of Indian Corn, the 
upper part of the ample panicle bearing pistillate flowers on erect, club- 
shaped pedicels, the lower bearing staminate flowers on spreading 
branches; each flower or spikelet with only one pair of glumes, the outer 
one long-awned ; grain slender, 4! long, used for food by N. W. Indians. @ 


« + Flower one and.perfect in each spikelet, but sometimes with rudi- 
ments of others. 


Ammé6phila arundinacea, Host. Sra-sanp Reep. Beaches, Me., 8., 
and on the Great Lakes, where it serves a useful purpose in binding the 
sand by its rootstocks ; has the panicle contracted into a long spike-like 
inflorescence ; leaves long and strong ; spikelets pale, rather rigid, the hairs 
at the base of the flowers, two thirds shorter than they. .2/ 

Phdlaris arundinacea, Linn. The wild form may be sought here (see 


VI). 
4. + + Flowers several tn each spikelet, ail or nearly all perfect. 


Phragmites commitnis, Trin. Common Reep. Noble grass, in 
marshes ; 5°-12° high, with leaves 1/-2' wide, the stems dying down to 
the base; panicle in late summer or autumn, loose ; spikelets 3-7-flow- 
ered, beset with white, silky, long hairs. 2 

Arundinaria macrospérma, Michx. Laren CaNnr. Forming the 
cane brakes, Ky., S.; with woody stems 10°-20° high and leaves 1'-2! 
wide, branching the second year, at length flowering from the branches, 
in February or March; the panicle of a few small racemes of large many- 
flowered naked spikelets, the flowering glume usually downy. Y 

Var. suffruticdsa, Munro. SMALLER ReEep, SwitcH CANE. Only 
4°~10° high, and more branching ; leaves narrower. Md., W. andS, 
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~Cuass II. GYMNOSPERMS. 


Plants with no closed ovary, style, or stigma, but ovules 
and seeds naked on a scale or some other sort of trans- 
formed leaf, or in Yew at the end of a scaly-bracted stalk ; 
the mouth of the ovule receiving the pollen directly. 
Leaves not netted-veined. Cotyledons often more than 2. 
(Lessons, Figs. 56, 57, 887-339, 411-4138.) 


CXXXV. CONIFERA, PINE FAMILY. 


Trees or shrubs, with wood of homogeneous fiber (no ducts), 
resinous juice, commonly needle-shaped or awl-shaped leaves 


(mostly evergreen), and monecious or sometimes dicecious’ 


flowers destitute of both calyx and corolla, and in catkins, or 
the like. 

Aside from the species here described, there are the follow- 
ing, amongst others, in cultivation: AraucArRras, particularly 
A. impricara, Pay., the Monkey Puzzux, from Peru, with 
ovate-lanceolate, pointed, stiff, keeled leaves, grown under glass, 
and in the open 8.; Scrapépirys verricrnyAra, Sieb. & Zuce., 
Parasot TREE, from Japan, grown out-of doors, with long, 
linear, verticillate leaves; CrPHALoTAxus ‘DRUPACEA, Sieb. & 
Zuce. (known also as C. Forrtnr), a straggling shrub planted 
from Japan in the middle and southern states with diccions, 
flat, linear, 2-rowed. leaves, and a drupe-like fruit the size of a 
small plum which ripens the second year. 


I. PINE SUBFAMILY, proper. These are true Coniferce, 


or cone-bearing trees, the fertile flowers being in a scaly catkin’ 


which becomes a strobile or scaly cone. The scales are each 
in the axil of a bract (which is sometimes evident and pro- 
jecting, but often concealed in the full-grown cone), and bear 
a pair of ovules adhering to their inner face next the base, the 
orifice downwards, and the 2-winged seeds peel off the scale 
as the latter expands at maturity. They all have scaly buds. 
Leaves scattered or fascicled. 
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« Cones maturing the second year, and the scales becoming thick and corky. 

1. PINUS. Leaves persistent, long and needle-shaped, 2, 3, or 5 in a cluster frum the axil 
of dry bud scales, developed after the scaly shoot of the season lengthens, Sterile 
catkins clustered at the base of the shoot of the season; each stamen answers to 
a flower, reduced to a 2-celled anther, with hardly any filament. Cone woody, mostly 
large, maturing in the autumn of the second year. Cotyledons of the embryo 
several. (See Lessons, Figs. 56, 51, 184, 185, 411-413.) 

* x Cones maturing the first year (except in No. 6), the scales remaining thin. 
+ Leaves persistent ; 1.e., evergreen. 
++ With cones pendulous or reflexed, their scales persistent. 


2. PICEA. Cones terminal. Sterile flowers mostly axillary (sometimes terminal), on 
branchlets of the preceding year. Leaves needle-shaped and 4-angled, sessile, scat- 
tered or spirally disposed. 

8. TSUGA. Cones on the ends of last year’s branchlets. Sterile flowers in a sub-globose 
cluster springing from the axils of last year’s leaves. Leaves short, flat and whitened 
peneath, short-petioled, 2-ranked. 

4, PSEUDOTSUGA. Cones large, the bracts more or less exserted and spreading or 
reflexed, causing the cones to appear fringed. Leayes flat, short-petioled, 2-ranked, 

2+++ With cones erect, the scales at length deciduous. 

5, ABIES. Cones on the upper side of spreading branches, the bracts mostly exserted. 
Sterile flowers from the axils of last year’s leaves. Leaves flat, whitened, and with 
the midrib prominent beneath, sessile, scattered, but appearing 2-ranked on hori- 
zontal branches. 

CEDRUS. Leaves as in Larix, but rigid and persistent, Cones globular, large, of very 
broad thin scales. + + Leaves deciduous. 


7. LARIX. Leaves all falling in autumn, soft, short-needle-shaped, in spring, developed 
yery many in a dense cluster from axillary buds of the preyious summer, those on 
shoots of the season similar but scattered. Cones as in Abies, the scales persistent. 
(Lessons, Figs. 184, 337.) 
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II. CYPRESS SUBFAMILY. These have both kinds of 
flowers in short, often globular, catkins of few scales; the fer- 
tile making a globular or ovate, small cone, which is often 
fleshy when young, sometimes imitating a berry. The branches 
appear and the shoots grow on without the intervention of 
any scaly buds. Leaves often opposite or whorled, sometimes 
seale-like and adnate to the branch. 


x Scales of the globular cone with a pointed bract behind each wedge-shaped scale, partly 
cohering with its back. 

8. CRYPTOMERIA. Cone terminating a leafy branch, the recurved tip of the bract and 
awl-shaped lobes of the top of the scales projecting. 

» * Scales of the fruit simple, no bract behind them. 
+ Fruit a sort of cone, dry and hard when mature ; flowers monacious, rarely diecious, 
++ Leaves deciduous, thin and delicate, flat. 

9. TAXODIUM. Two kinds of flowers on the same branches; the sterile catkin spike- 
panicled, of few stamens ; the fertile in small clusters. Cone globular, firmly closed 
till mature, of several very thick-topped and angular shield-shaped scales, a pair of 
erect 3-angled seeds on their stalk. 

2+ 4+ Leaves evergreen, linear and awl-shaped, alternate, free, destitute of glands. 
10. SEQUOIA. Catkins clobular, the scales of the fertile ones bearing several ovules, 
Cone woody ; the shield-shaped scales closed without overlapping, ana bearing 3-0 
flat wing-margined seeds hanging from the upper part. of their stalk-like base. 
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++ +++ Leaves evergreen, opposite, awl-shaped and scale shaped (the former on the 
more vigorous lengthening shoots, the latter closely imbricated and decussate 
on the succeeding branchlets), commonly with a resinous gland on the back. 
Seeds and ovules erect ; cotyledons only 2 or 3. 


11. CUPRESSUS. Cones spherical; the shield-shaped scales closing by their well-fitted 
margins, not overlapping, separating at maturity, each scale bearing many ovules 
and narrowly-winged seeds, its broad sunimit with a central boss or short point. 

_ 12, CHAMAICYPARIS. Cone globose, terminal, firmly closed, but opening at maturity, 
the scales peltate. Sterile flowers composed of shield-shaped, scale-like filaments 
bearing 2-4 anther cells. ‘Leaves small and scale-like, appressed or spreading. Seeds 
2-3 below each scale, in which it differs chiefly from Cupressus. 

18. THUJA. Cones oblong or globular, the scales not shield-shaped, but concave and fixed 
by their base, overlapping in pairs, pointed if at all from or near their summit, 
spreading open at maturity, each bearing a single pair of ovules and winged seeds. 
(Lessons, Figs. 888, 339.) 


++ Fruit berry-like ; flowers commonly diecious. 


14. JUNIPERUS. Catkins very small, lateral; the fertile catkin of 3-6 fleshy scales grow- 
ing together, and ripening into a sort of globular berry, containing 1-8 bony seeds. 
Leaves evergreen, opposite or whorled. 


II. YEW SUBFAMILY. Distinguished by having the 
fertile catkin, if it may be so called, reduced to a single, ter- 
minal flower, consisting of an ovule only, surrounded by some 
bracts or a fleshy disk, ripening into a nut-like or drupe-like 
seed; cotyledons only 2. There is nothing answering to the 
scales of a pine cone. Leaf buds scaly as in the true Pine 
Family. Flowers mostly diceious, axillary. 


15. TAXUS. Leaves linear, appearing more or less 2-ranked, green both sides. Both kinds 
of catkins, if such they may be called, are small axillary buds imbricated with per- 
sistent scales, bearing at the apex, one a few naked stamens each with 8-8 anther 
cells under a somewhat shield-shaped apex, the other-an_ovate ovule. This in fruit 
becomes a nut-like blackish seed, resting in the bottom of a berry-like red cup. 

16. TORREYA. Leaves, catkins, etc., nearly as in Taxus. Stamens more scale-shaped 
at top, each bearing 4 hanging anther cells. Naked seed resembling a thin-fleshed 
drupe or when dry-a nut, with no cup around it, as large as a nutmeg, which it 
resembles*also in the brain-like interior structure. 

17. GINKGO. Leaves wedge-shaped and fan-shaped, deeply 2-cleft and the lobes wavy- 
toothed and somewhat cleft at the broad truncate end, traversed with straight simple 
or forking nerves or veins, like a Fern. Flowers not often seen. Sterile catkins 
slender and loose. Seed drupe-like, and with a fleshy short cup-around its base, 

18. PODOCARPUS. The fleshy seed raised on a sort of stalk. Leaves sometimes much 
unlike those of other Coniferous trees, being large, linear, lanceolate, or even ovate, 
and veinless, except the midrib, 

‘ 

1. PINUS, PINE. (The classical Latin name.) Flowers in late 

spring. 


* Wuite Pines, with soft leaves 5 in the cluster, their sheath and the 
scale underneath early deciduous; cones long, cylindrical, terminal, 
hanging, falling after shedding the seeds, their scales hardly if at all 
thickened at the end, pointless ; seed thin-shelled and winged. 

P. Strébus, Linn. Wuire Pine. Tall tree mostly in poor soil, 


Penn., N., and along the mountains to Ga.; with soft, white wood invalu- 
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able for lumber, smooth, greenish bark on young trunks and branches; 
pale or glaucous, slender leaves 3/4! long; and narrow cones 5/-6! long. 

P. excélsa, Wall. Broran or Himatayan WuitEr P. Ornamental tree 
barely hardy far N.; with the drooping and glaucous-green, slender leaves 
and the cones nearly twice the length of those of White Pine ; cone 6/-10! 
long, with large, wedge-like, loosely imbricated scales. 


* x Nur Pines, with leaves, etc., as tn the preceding section, but short, 
thick cones of fewer and thick, pointless scales, and large, hard-shelled, 
edible seeds destitute of a wing. : 


P. Cémbra, Linn. CempBra or Swiss Srone P. of the higher Alps ; 
small, slow-growing, very hardy, ornamental tree, with green, 4-sided 
leaves 3/4! long and much crowded on the erect branches ; cones round- 
oval, erect, 2/ long; the round seeds as large as peas. 


» x x Prron Pines and their relatives, with leaves only 2 or 8 in the 
cluster, scaly-sheathed at the base ; wood resinous. . 


+ Leaves 3 in the cluster. All natives, but the last Californian. 
++ Cones terminal ; leaves long and slender. 


P. paltistris, Mill. Lone-Leavep or Souruurn YELLow Pine. Lofty, 
striking tree of pine barrens from 8S. Va., 8.; with leaves 10/-15! long, 
very resinous wood, and cones 6/-10/ long; the scales tipped with a re- 
flexed, short spine. 


a+ ++ Cones lateral and persistent on the branch long after shedding the 
seed ; the scales thickened at the end, often tipped with a cusp or spine ; 
leaves rigid. 


P. Tieda, Linn. Loxsroriy or OLp-rmeip P. Small tree,’ in light 
soil, from Del., S., with less resinous wood than the last; dark-green 
leaves 6/-10/ long; and solitary cones 3/-5! long; the scales tipped with 
a short, straight, or incurved spine. 

P. rigida, Mill. Norruern Piren P. Sandy or thin, rocky soil, 
abounding along the coast N. and in the upper country S.; a stout tree, 
with dark-green leaves 3/-5! long from short sheaths ; clustered, ovate- 
conical cones 2/-3! long ; the scales tipped with a recurved spine or prickle. 
(Lessons, Figs. 411-413. ) 

P. serétina, Michx. Ponp P. Small tree in wet ground from N. Car., 
S.; with valueless wood ; leaves 4!-8! long, and mostly opposite, round- 
ovate cones 2/-3/ long, their scales tipped with a very small and weak 

rickle. 
: P. ponderosa, Dougl. Planted from Cal., where it is a characteristic 
tree, with heavy wood, deep-green leaves 6/-11’ long, and clustered cones 
about 3/ long, reflexed on a short stalk. 


« + Leaves only 2 in the sheath (Lessons, Fig. 185), or a few of them 
sometimes in threes, mostly differ. 


«+ Scales of the cone tipped with a distinct beak or prickle, often recurved. 


P. sylvéstris, Linn. Scorcn Pine (wrongly called also Scotch Fir). 
The common Pine of N. Eu.; middle-sized tree, known by the bluish- 
white hue of its flat leaves (2/-4! long), reddish bark on the trunk, and 
narrow, tapering cones ; the scales with tubercle-like tips. Common in 
eee tinci Du Roi. The dwarf Mueno PINE, or P. Mueuo of nurs- 
eries, is a native of S. Eu.; usually a spreading shrub or bushy tree, 
2°-10° high, with stiff leaves 2/-3! long, and smallish, tapering cones with 


slight points to the scales. 
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P. ptingens, Michx. f. Tanre Mounrarn or Pricktry Prxe. Along 


the Alleghanies from Penn. to S. Car.; middle-sized tree, with dark 
bluish-green leaves only about 2/ long; but the heavy and clustered, ovate 
cones fully 3/ long, the scales being armed with a very strong, somewhat 
hooked spine. 

P. inops, Ait. Jursey Scrus P. Low, straggling tree of barrens 
and sterile hills, from Long Island, 8. and W., with drooping branchlets ; 
leaves 1’-8! long ; solitary ovate-oblong cones 2’ long, reflexed on a short 
stalk ; the scales tipped with an awl-shaped prickle. 

P. mitis, Michx. Yrnitow Pinr, SHort-teavep YELLow Pine. A 
middle-sized tree in sandy or dry soil, with firm, fine-grained wood, slen- 
der leaves (not rarely in threes) 3/-65/ long; and mostly solitary, ovate, 
or oblong-conical cones barely 2! long; the scales tipped with a minute, 


5 


weak prickle. Staten Island, W. and S. 
++ ++ Scales of the cone not beaked, but often wrinkled or uneven. 


P. Austriaca, H6ss. Ausrrran P. <A probable variety of P. Larfcro, 
or Corsican P. of S. Eu.; a fast-growing, massive tree, with very rough 
branches ; dark-green, slender, but rigid leaves, 4/-6! long; and conical 
cones 24/—3! long. Commonly planted. 

P. Massoniana, Lamb. China, now frequently cultivated, particularly 
the form with party-coloréd white and green leaves, which are 5’—7/ 
long and slender; cones very small, solitary, or 2-3-verticillate. 

P. Banksiana, Lamb. Gray or Norrnern Scrus P. Jack P. Along 
our northern frontiers and extending N., on rocky banks ; straggling 
shrub or tree, 5°-20° high, with oblique or contorted leaves 1! long ; 
curved cones barely 2! long persisting on the branches several years ; 
blunt scales. 

P. resindsa, Ait. Rep Pine, Norway Pixs. The Latin name not 
a good one, as the tree is not especially resinous; dry woods N. from N. 
Eng. to Minn. ; 50°-80° high, with reddish and smoothish bark, compact 
wood, dark-green leaves 5/-6! long and not rigid; and ovate-conical, 
smooth cones about 2! long, at the apex of the branch and falling after 
shedding the seed, their scales slightly thickened at the end and without 
any prickly point. Much used for lumber in Mich, and W. 


2. PICHA, SPRUCE. (Latin name.) 


* Foliage distinctly glaucous, so that the tree has a whitish or bluish cast. 
(Leaves glaucous both above and below.) 


P. pingens, Engelm. Cotorapo Brun Spruce. Of conical, slow 
growth, with spreading, horizontal branches; branchlets smooth and 
shining ; leaves 1’ or less long, very sharp-pointed, stiff, in the best 
forms densely glaucous-blue (varies into almost green forms) ; cones 
solitary or clustered, cylindrical, 24/-6/ long. Rocky Mountains. 

P. alba, Link. Wuuirr Spruce. Along our northern borders and N. : 
when planted a very handsome tree, with pale, glaucous leaves ; cylindri- 
cal, nodding cones about 2! long, falling the first winter; the thinner 
scales with a firm, even edge. 


* * Foliage green or nearly so (leaves glaucous, if at all, only on the 
under side). 


+ Cones 4! or less long. 


P. nigra, Link. Brack or Dousie Spruce. Cold woods and swamps 
N. and along the mountains S.; middle-sized tree, with leaves (seldom 
over 5/ long) dark-ereen (a glaucous-whitish variety E.); its ovate cones 
recurving on short branches, 1/-13! long, persistent for several years ; thin 
rigid scales with thin, often eroded edge, ‘ ; 
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_ P. Alcockidna, Carr. Leaves rigid and more or less eurved, distinctly 
4-sided, but flattened, sharp-pointed, slightly glaucous on the two under 
sides ; cones oblong and tapering at both ends, 2/-3/ long; the scales 
brown, shining, and striate, and minutely toothed. A tree of close, 
graceful habit, planted from Japan. Confounded with P. Ajanénsis, 
Fischer, also of Japan and Northeast Asia, which differs in having flat 
leaves which ave glaucous-blue beneath, the scales of the cones. less 
rounded and more deeply toothed, and the branches more rigid. 

P. polita, Carr. ‘Tree of conical growth and projecting branchlets, 
these latter very rigid and cream-yellow; leaves on all sides of the 
branches short, erect, and rigid, slightiy faleate, very sharp-pointed, 4- 
sided, with the faces slightly hollowed ; cones ellipsoidal, 3/4’ long; the 
coriaceous scales light-brown and minutely notched. Japan. 

P. orientalis, Carr. Handsome tree with very slender branches and 
retaining its lower branches next the ground; leaves close-set upon all 
sides of the branchlets and deep, glossy green, stiff, not sharp; cones 
somewhat cylindrical, 2-3!’ long, pointed at the top. Caucasus. Not 
fully hardy in Northern States. 


+ + Cones 5 -7' long. 


P. excé/sa, Link. Norway Spruce. The most common and most 
vigorous species, planted from Eu. ; fine, large tree, with stout branches, 
deep-green leaves larger than in the next, the mature hanging cones light 
colored and very conspicuous. Runs into numerous horticultural varie- 
ties, some of the dwarf ones growing only 3°-65° high. 


3. TSUGA, HEMLOCK SPRUCE. (Japanese name.) 


T. Canadénsis, Carr. Hemrock: Common forest tree on hills and 
in swamps N., and planted for ornament; large tree, with coarse wood, 
light and spreading spray, broadish-linear and blunt leaves only 4! long, 
green above and whitish beneath, and oval cones only 3! or 2! long, their 
bracts very short and hidden. There are several cultivated varieties, 


4. PSEUDOTSUGA, DOUGLAS SPRUCE. (False Tsuga.) 


P. Douglasii, Carr. One of the tall trees from Rocky Mountains and 
W. to the Pacific, planted in two or three forms ; slender leaves 1! or 
more l@ng, light green, indistinctly 2-ranked; cones 2'-3' long, loose, 
with pointed and toothed bracts projecting beyond the scales. 


5. ABIES, FIR. (Classical Latin name.—The names Apres and 
Picea, for Fir and Spruce, are just oppositely used by different authors. 
Linneus employed the former for Spruce, the latter for Fir, and so do 
some late writers. The ancients used the names just the other way, 
and the later botanists mostly follow them.) Flowers late spring. 


* Barsam Firs, native trees; bark yielding Canada balsam from 
blisters, etc. 


A. balsamea, Miller. Common B. Small tree of cold or wet grounds 
N.; handsome when young, but soon becoming ragged, with poor wood, 
narrow linear leaves #/ or less than 1! long and much crowded, evlin- 


drical violet-colored cones 2'-4! long and 1/ thick, their bracts with only 


the abrupt slender point projecting. 
A. Praseri, Lindl. Fraspr’s or SouTHERN B. Along the higher Alle- 


ghanies, N. Car., 8.; small tree, like the preceding ; but the small cones 
(only 1!-2' long) oblong-ovate, with the short-pointed upper part of tire 
bracts conspicnously projecting and reflexed. 
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* * Sirver Firs, very choice ornamental exotic trees. 
+ Leaves blunt. 


A. pectindta, DC. Evropran Sitver Fir. Large tree having slender 
horizontal branches with narrow leaves (greener above than in Balsam F., 
nearly as white beneath, and 1}! long) forming a flat spray ; cones 6/—8/ 
long, cylindrical, with slender projecting points to the bracts. 

A. Nordmannidna, Spach. Caucasus; with thicker-set and broader, 
more glossy leaves than the foregoing, linear, curved, 1’ long, deep green 
above and whitened beneath ; cones large and ovate (5/-6! long); branches 
rigid and horizontal, very leafy. : 

A. Sibirica, Ledeb. (A. Picuta). Sreperian Sirver F. With thicker- 
set leaves than those of European Silver Fir, dark-green above and less 
white beneath ; cones only 3/ long, their short bracts concealed under the 
scales. 


+ + Leaves acute or pointed, especially on main shoots, rigid, widely and 
about equally spreading on both sides. 


A. Cephalénica, Link, CrpHatontan Sitver Fir. Remarkable for its 
very stiff, almost prickly-pointed, squarrose, close-set leaves, dark-green 
above, white beneath; cones 5/6! long, like those of A. pectinata. 
Greece, etc. 

A. Pinsapo, Boiss. Spanisu Sirver Fir. Resembles the last, but not 
so hardy, with leaves less pointed, and the bracts of the cones concealed > 
cones cylindrical, 4/-5’ long. Spain. 


6. CEDRUS, CEDAR, i.e. of Lebanon. (Ancient Greek name.) Wood 
reddish, fragrant. Cult. for ornament, but precarious in this climate. 


C. Libani, Barrel. Crpar or Lepanon. With dark foliage and stiff 
horizontal branches, the terminal shoot erect ; cones 3/-4/ long, peduncled, 
oblong-oval, maturing the second (or third?) year; not hardy. 

C. Deoddra, Loud. DroparC. Of Himalayas; with lighter drooping 
spray on young trees, and larger whitish leaves. Somewhat planted S.; 
now considered to be only a form of the first. 


th LARIX, LARCH. (The ancient name.) Trees planted for orna- 
ment and valuable for timber ; branches slender, the young ones pendu- 
lous ; flowers in earliest spring, much before the leaves appear ; catkins 
from lateral spurs or broad buds; the sterile globular, yellow ; the 
fertile oval, crimson-red, being the color of the bracts. The commonest 
ones described here. Others are in cultivation. 


L. Europea, DC. European Larcu. A fine fast-growing tree, with 
leaves about 1! long, and cones 1/ long, of numerous scales. There is a 
weeping form. 

L. Americana, Michx. American Larcu, Tamarack or Hackma- 
tack. Swamps N.; slender tree with shorter and paler leaves, and small 
cones of few scales, only 3! or 3! long. 


8. CRYPTOMERIA. (From the Greek, means concealed ‘parts or 
joints.) Evergreen tree from Japan. 
C. Japénica, D.Don. Often in conservatories and in the open from 


Long Island (sparingly), S.; leaves crowded, awl-shaped, many-ranked, 
edgewise and decurrent on the stem. 
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9. TAXODIUM, BALD CYPRESS. (Greek: Yew-like ; the resem- 
blance is only in the shape of the leaves.) Flowers before the leaves, 
in earliest spring. 

T. distichum, Richard. American B. or SourHErn Cypress. Large 
tree in swamps, from Del., S., and planted even N.; branchlets slender, 
many of them falling in autumn like leafstalks; leaves light green, }/ 
long, narrow-linear, 2-ranked, on some flower-bearing shoots awl-shaped 
and imbricated ; cones 1/ or less thick. 


10. SEQUOIA, REDWOOD. (Named for the Cherokee half-breed 
Indian See-qua-yah, who invented an alphabet for his nation.) Very 
celebrated, gigantic, Californian trees, with fibrous bark, not unlike 
that of Taxodium, and soft, fissile, dull red wood. Neither species is 
hardy in New England, or safe in the Middle States; but the second 
is disposed to stand. 


S. sempérvirens, Endl.. Common Repwoop of the coast ranges of Cal.; 
with flat and linear acute leaves 2-ranked on the branches, but small awl- 
shaped and scattered ones on the erect or leading shoots, and small globu- 
lar cones (barely 1! long). 

S. gigantéa, Torr. Grant Repwoop (in Eng. called Wetiineronta) 
of the Sierra Nevada; with all the leaves awl-shaped and distributed 
round the branch ; cones ovoid, 1}/-2/ long. 


LT: CUPRESSUS, CYPRESS. Classical name of the Oriental Cypress, 
namely, 


C. sempérvirens, Linn. Planted only far S.; stiff narrow tree, with 
slender erect branches, dark foliage, and cone 1’ in diameter, each scale 
many-seeded. \ 


12. CHAMZICYPARIS, FALSE CYPRESS. (Greek: ground cypress.) 
* Wuitp Crepar, with rather stiff branches and closely appressed leaves. 


C. sphrzroidea, Spach. Common Wuirr Cepar. Tree of low grounds, 
from Me., S., with white valuable wood, slender spray, and pale, glaucous- 
green, triangular-awl-shaped leaves much finer than in Arbor Vite ; cones 
hardly 3! wide, with few seeds to each scale, and these almost wingless. 


x * CypreEsses of cultivation, ours with drooping spray. 


C. Lawsoniana, Parl. A most graceful species, with thickly set and 
plume-like, flat, pendulous spray of bluish-green hue, and cones scarcely 
above }! in thickness, their scales bearing 2-4 ovules and ripening 2 or 3 
seeds; male catkins red. N. Cal., where it reaches 100° in height. 
Many varieties are in cultivation. Half hardy N. 

C. Nutkaénsis, Spach. (THuy6psis BOREALIS). Noorxa Sounp Cy- 
press. Like thes#ast, but more robust in habit, its foliage pale-green, 
and its male catk nis stiiphur-yellow. Hardier, and cult. in several forms. 
Ore., N. ; 
x x x Revinésporas of cultivation, with more erect branchlets and some- 
times slightly spreading leaves. Japan. 

C. pisifefa, Sieb. & Zucc. Pyramidal tree, or generally a bush as 
seen in gultivation, with feathery spray, slender branchlets, and dis- 
tinctly A-rowed, scale-like, somewhat distant, sharp leaves, which are 
ish-green above, bearing 2 glaucous lines beneath ; cones the size 
mall peas, with 8-12 scales which are irregularly crenulate on the 
margin. The forms in cultivation, as RetindsroRa PLUMOSA, R. ERI- 
coipgs, R. squarrdosa and R. FriLfrERa, are considered to be forms of 


this species. 
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C. obtdsa, Sieb. & Zuce. Distinguished from the above by its obtusish 
and closely appressed leaves, larger cones (4 in diam. ) which have 8 
(rarely 9 or 10) cones with entire-margined scales, which, however, are 
furnished with a tubercle-like tip in the center. ReTINOSPORA TETRA- 
cona, R, Fiticolpes, and R. tycoropioipxs belong here. 


13. THUSA, ARBOR VITA. (Ancient name of some resin-bearing 
evergreen.) The varieties planted in collections are very numerous ; 
the following are the principal natural types, by some taken for genera. 
(Lessons, Fig. 166.) 


T. occidentalis, Linn. Amuprican Arsor Vira, or Waitt CEDAR 
(incorrectly) of the N. and of lumbermen. Common tree N., in swamps 
and cool, moist woods, much planted, especially for hedges and screens ; 
leaves mostly of the scale-shaped sort, blunt, and adnate ; cones oblong, 
rather soft, the oblong scales pointless, and bearing 2 thin-winged seeds. 
Many nursery varieties, some of which, especially var. ERicoipEs or 
Unaru-Like A., have the loose, awl-shaped sort of leaves. SiBpERIAN 
Arpor Vir is a form of it. 

T. orientalis, Linn. (B1OTA ORTENTALIS). Curyese A. Not hardy far 
N.; small tree, with even the scale-shaped leaves acute; cone larger, 
with tliicker scales tipped with a recurving, horn-like apex or appendage, 
each 2-seeded, and the seeds hard-shelled and wingless. Numerous forms 
are cultivated. . 

T. dolabrata, Linn. (THuyépsis DOLABRATA). Japan. Remarkable for 
- its very flat spray, broad and very blunt, large leaves (sometimes }’ long) 
green above and white beneath ; the cone with thick and rounded scales, 
each with 5 wing-margined seeds. 


14. JUNIPERUS, JUNIPER. (Classical Latin name.) Flowers late 
spring. 


« Leaves like those of Cypress and Arbor Vite (both scale-like and awl- 
shaped, small, the former sort minute and very adnate). 


J. Virginiana, Linn. Rep Crpar, Savin... A familiar shrub and 
small or large tree, with most durable and valuable, reddish, odorous 
wood; the small fruit dark with a white bloom, erect on the short sup- 
porting branchlet. 

J. Sabina, Linn.,.var. proctimbens, Pursh. Rocky banks, trailing 
over the ground along our northern borders, with the seale-shaped leaves 
less acute, and the fruit nodding on the short, pedunele-like, recurved 
branchlet. 

J. Chinénsis, Linn. Low or medium-sized, dicscious tree of upright 
habit ; male plant with numerous branches, the upper ones ascending or 
erect, the leaves generally in 38’s, stiff and spreadige, green or glau- 
cous; female plant with longer and more distant™biiches, the leaves 


shorter and more appressed and in-pairs; berries dull-violet, small. 
China to Nepaul. \ 


x * Leaves all of one sort, in whorls of 8, jointed with the. stem, linear 
with an awl-shaped, prickly point; the midrib prominent, also the rib- 
like margins. ‘\ 


J. communis, Linn. Common Juniper. Erect or spreading.shrub, 
with very sharp-pointed leaves, green below and white on the upper face ; 


berries large and smooth. The wild, low, much spreading variety is €om-"~ 


mon N. in sterile or rocky ground. Var. Hinérnica, a very erect, tree- 
like shrub, forming a narrow column, is most planted for ornament 
From Mu. Many cult. forms. 


ae 
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15. TAXUS, YEW. (Classical name, from the Greek for a bow: the 
tough wood was chosen for bows.) Flowers early spring. 


T. baccata, Linn. European Yrw. Low tree, with thick, upright 
trunk, spreading, short branches, and pointed, dark-green leaves about 1/ 
long ; when planted in this country forms only ashrub. Var. rastierAra, 
Irish Yew. A singular form, making a narrow column, the branches 
appressed ; the leaves shorter, broader, and scarcely in two ranks. 

T. tardiva, Laws. (I. appréssa). Low tree or shrub, with no dis- 
tinct leader, and therefore making a flat top; leaves short, ovate-oblong, 
and very dark-green, 2-rowed ; berries pale-pink. Said to have come from 
Japan, but probably only a form of T. baccata. 

T. cuspidata, Sieb. & Zucc. Simall tree or hardy bush, with the habit of 
'T. baccata, but looser; leaves broader and abruptly pointed, leathery in 
texture and lighter-colored, 2-ranked on the branchlets, but scattered on 
the older growth. Japan. ‘ 

T. Canadénsis, Willd. American Y., Grounp Hemrock. A strag- 
gling bush on shady banks and hills, N. J., to Minn. and N. ; widely spread- 
ing on the ground ; leaves green and linear, short ; berries light-red. 


16. TORREY A. (Dr. John Torrey, a distinguished American botan- 
ist.) Flowers in spring. 
T. taxifdlia, Arn. Woods in Fla.; a handsome tree, but with the 


wood and foliage ill-scented ; leaves like those of Yew, but longer and 
tapering to a sharp point ; hardy as a shrub as far north as N, Y. 


17. GINKGO, GINKGO TREE. (Japanese name.) 


G. biloba, Linn. (Sarisptria ApIANTIFOLIA). MArpennarr TREP. 
A most singular tree, planted from China and Japan, hardy N.; branches 
spreading; the fan-shaped, maidenhair-like, alternate leaves with their 
slender stalks 3/ or 4! long; fruit a drupe an inch or more long, with a 
stone like that of the plum, the meat edible. Dicecious or monecious, 


18. PODOCARPUS. (Greek: stalked jruit.) 


P. Chinénsis, Wall. <A very erect shrub, like the Irish Yew not fully 
hardy N.; leaves linear-lanceolate, 2/-3/ long; fruit ovoid. China. _ 

P. Nageia, R. Br. Handsome, erect tree with slender and sometimes 
pendulous branches; leaves broadly ovate, attenuated at the point and 
slightly glaucous; fruit globose, dark-purple. Japan 


CXXXVI. CYCADACEH, CYCAD FAMILY. 


Trees or shrubs with palm-like trunks which increase by a 
terminal bud; the leaves pinnate and coiled in the bud, like 
ferns. Flowers dicecious, the fertile consisting of 2 ovules 
under scales, and arranged in cones or on the margins of con- 
tracted leaves. Only two species need be mentioned here« 


Cycas revoldta, Thunb. (Lessons, Fig. 47.) Japan; a palm-like, low 
tree of conservatories, wrongly called Saco Patm ; leaves 2°-G° long, 
curving outwards, the pinne stiff, dark-green ; stem commonly simple. . 

Zamia integrifdlia, Willd. Coonrm of S. Fla., whose root-like trunk, 
which does not rise above ground, furnishes a kind of flour called FLoripa 
Arrow Roor; leaves petioled and spreading, with numerous lanceolate 
or linear-lanceolate pinne. 


SERIES II. 


FLOWERLESS OR CRYPTOGAMOUS PLANTS! 


Those which fructify without true flowers; that is, with- 
out stamens and pistils, and produce spores (simple cells) 
in place of seeds. 


Cuass III]. ACROGENS. 


The highest class of Flowerless Plants, those with a 


distinct axis, or stem, growing from the apex, containing 
woody matter and ducts, and bearing leaves, or something 
answering to leaves. 


CXXXVII. EQUISETACEH, HORSETAIL FAMILY. 


Perennial plants, rising from creeping rootstocks; the stems 
mostly hollow, furrowed, many-jointed, with mere scales at 
the joints united into a sheath in place of leaves; either 
simple or with branches in whorls about the joints; fructifica- 
tion in terminal cone-like spikes, composed of 5-angled, short- 
stalked, and shield-shaped scales, each bearing on the under 
surface about 6 one-celled spore cases. Contains but one 
genus, Equisktum, the Horsrrarzs or Scourrne Rusues, 
in low places. For the species the student should consult the 
Manual. (Lessons, Figs. 493-498.) 


CXXXVIII. FILICES, FERN FAMILY. 


Plants with creeping or ascending rootstocks, or even erect 
trunks, bearing distinct leaves (fronds) on stalks (or stipes) 
which are rolled up (circinate) in the bud, and bear commonly 


1 The account of the Flowerless Plants in the original edition was prepared by Professor 
Y. C. Eaton of Yale College. 
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on the under surface or on the edges the simple fructification, 

. consisting of 1-celled spore cases (technically called sporangia) 
variously grouped in dots, lines, or masses (called sori or fruit 
dots) and containing but one kind of minute, 1-celled, powdery, 
numerous spores, which are discharged when the sporangia 
finally split open. A large family, most abundant in warm 
and moist regions. 


[ The divisions of a pinnatifid frond are properly called segments ; of 
a pinnate frond, pinne ; of a 2-3-4-pinnate frond, pinnules or ultimate 
segments. The stalk of the frond is a stipe ; tts continuation through the 
frond, the rhachis ; its branches, partial or secondary rhachises. A rha- 
chis bordered by the leafy portion becomes a midrib, which may be primary, 
secondary, etc. | 


I. POLYPODIUM SUBFAMILY. Characterized by stalked 
spore cases, having a vertical, incomplete, many-jointed, elastic 
ring, which straightens at maturity, breaking open the spore 
case transversely, and so discharging the spores. Spore cases 
rarely if ever on very narrow thread-like branches; the fruit 
dots often covered by a scale-like involucre (the indusium). 


81. No definite fruit dots, but the spore cases in large patches on the under surface of 
the fertile frond, or entirely covering the under surface; no indusium. 

1. ACROSTICHUM § CHRYSODIUM. Fronds simple or pinnately branchéd, with retic- 
alated veins; spore cases covering the whole under surface of the frond or of its 
upper divisions. 

2. PLATYCERIUM. Fronds irregularly forking ; veins reticulated ; spore cases in large 
patches on special portions of the under surface. 


§2. Spore cases on the back of the frond, sometimes near the margin, in dots or lines 
(sori) placed on the veins or at the ends of the veins, but without indusium of 
any kind. 

3. POLYPODIUM. Fronds simple or pinnate, rarely twice pinnate ; veins free or retic- 
ulated; fruit dots round or roundish, at the ends of the veins, or at the point where 
several veins meet (anastomose). Stalk articulated to the rootstock, and leaying a 
distinct scar when decayed away. 

(145. PHEGOPTERIS may be sought here.) 

4. GYMNOGRAMME § CEROPTERIS. Fronds compound, more or less covered beneath 
with white or yellow waxy powder; fruit dots in long often forking lines on the 
veins. 

5. NOTHOLAINA. Fronds once or twice pinnate, woolly, scaly or powdery beneath ; 
fruit dots at the ends of the veins, forming a line next the margin of the divisions. 

§3. Spore cases on the back along the margin of the frond, provided with an involucre 

formed of its refleced and more or less altered margin. 

6. ADIANTUM. Fruit dots at the ends of the veins, borne on the inner side of a reflexed 
portion of the margin. Stalk dark and polished, sometimes chaffy-bristly. Pinnules 
always separate, distinctly stalked or almost sessile, but neyer decurrent on the 
rhachis. : , 

7. PTERIS. Spore cases on a transverse, vein-like receptacle within the margin, which 
connects the ends of the veins, and is covered by the reflexed thin margin. Stalk 
light-colored (except in § Doryopteris). Pinnules or ultimate segments adnate to 


the rhachis, often decurrent. 
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PELLHA. Spore cases in short lines on the upper part of the veins, Mi atti a 
sub-marginal band of fructification, white within, more or less covered by the re- 


flexed and commonly, thin margin. Stalk dark and polished, Nae ete Situe 


Pinnules mostly distinct, sessile or nearly so, 
CHEILANTHES. Fruit dots minute and at the ends of the veins, distinct or aeatlie 
contiguous, and covered by an indusium formed of the reflexed margin of the pinnule 


or of its lobes. Fronds mostly hairy or chaffy, ay 2-3-pinnate, the sterile and —_ 


fertile ones nearly alike. 


Fruit dots oblong or linear, on transverse reticulating veinlets, in rows near the 
midrib and parallel to it; indusium of the same shape as the fruit dot, opening 
toward the midrib and attached by the outer edge to the fruitful cross-veinlet. 


WOODWARDIA. Fruit dots straight, oblong-linear, in chain-like rows, partly sunken 
in shallow cavities of the under surface of the frond. Rather large, native. Veins retic- 
ulated, often very much so. : 

BLECHNUM. Fruit dots linear and nearly or wholly continuous, parallel with the 
midrib and close to it. Indusium thin and membranaceous, distinct from the edge 
of the frond. Veins forked, usually free. Fronds pinnate (in ours), 


Fruit dots oblong or linear, on one or both sides of oblique veinlets, with involu- 
cres of like shape attached by one edge to the veinlet and free along the other. 


ASPLENIUM. Fruit dots single and placed on the upper side of the veinlets, rarely 
double and set back to back on both sides of the same veinlet. Veins mostly free. 
SCOLOPENDRIUM. Fruit dots linear, elongated, double and placed face to face along 
contiguous veinlets; each pair thus seeming to be a single one with an indusium 
opening along the middle. Frond simple, ribbon-shaped or tongue-shaped, with free 
forking veins. 

CAMPTOSORUS. Fruit dots various, mostly short; those tiear the midrib double, as 
in the last; the outer ones angled, curved or straight, simpleasin Asplenium. Frond 
simple, tapering to a long and narrow usually rooting point. Veins reticulated. 


Fruit dots on the back of the veins, rarely at the ends, round or roundish, covered 
at least when young by a special indusium of the same general shape (except in 
No. 15), Sterile and fertile fronds alike or nearly so. 


PHEGOPTERIS. Agrees with Polypodium in most respects; but has the fruit dots 
smaller, and commonly on the free veins, not at their ends, and the stalk is not artic- 
ulated to therootstock. Indusium 0. Fronds thin, ternate or bipinnate. 

ASPIDIUM. Indusium flat, round or kiauey-shaped, fixed at or near the center, open- 
ing all round the edge. Mostly rather large Ferns, from once to thrice pinnate. 
Veins free in the native species. 

CYSTOPTERIS. Indusium convex, fixed by the base partly under the fruit dot, at 
length reflexed. Small Ferns, with delicate twice or thrice pinnate frond, Veins 
free. 

NEPHROLEPIS. Fruit dots circular, borne on the tip of the upper branch of a vein, 
and usually close to the margin of the frond. Indusium roundish or kidney-shaped. 
Forms pinnate, with the pinne articulated at the base, white-dotted above, the veins 
all free. : 

Involucres star-shaped, with broad and ragged or else capillary and jointed rays, 
placed on the veins under the round fruit dots, sometimes at first enveloping the 
spore cases, 


WOODSIA. Small Ferns, often growing in dense tufts; fronds once or twice pinnate ; 
veins forked, free. 


. Sterile fronds broad and leafy; fertile ones with contracted and rolled up 


pod-like or berry-like divisions ; indusium very obscure, irregularly semicir- 
cular, placed at the base of a short receptacle to which the spore cases are 
attached. 


ONOCLEA. Fronds scattered on along creeping rootstock or growing in a crown}; 
sterile ones either with reticulated or free veins; fertile ones pinnate or twice pin- 
nate, the divisions contracted, rolled up and berry-like, 
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§9. Fruit dots separate or laterally confluent at or near the margin of the frond, borne 
on the ends of the veins, or on the ends of very short side veinlets ; the industum 
attached at the base or base and sides, und opening toward the margin of the 
fruitful portion of the frond. 


21. DAVALLIA. Indusium of a single piece, flattish or often convex and shaped like half 
a goblet cut lengthwise. Exotic Ferns, mostly deeompound. 

22. DICKSONIA. Indusium united by its sides with a little lobe or tooth of the frond, 
forming a minute 2-lipped cup, at first nearly or quite closed, opening as the spore 
cases ripen, Large Ferns, native or exotic, some of the latter arborescent. 


II. CYATHEA or TREEFERN SUBFAMILY. With 
erect and tree-like stems, often many feet high. Fruit dots 
round, not marginal, naked, or with an involucre placed be- 
neath the stalked spore cases, which are seated on a globose 
or elevated receptacle, have a somewhat oblique complete ring, 


and burst open transversely. (Lessons, Fig. 500.) 

23, CYATIIEA. Fruit dots on a vein or in the forking of a vein, at first inclosed in a 
globose involucre, which opens at the top, and remains cup-shaped with an entire or 
broken edge. 

24, ALSOPIIILA. Fruit dots as in the last, but entirely naked, or with a rudimentary 
indusium consisting of a minute scale beneath the spore cases; veins free. 


Ill. HYMENOPHYLLUM or FILMY FERN SUB- 
FAMILY. ‘These have very delicate and translucent fronds, 
the short-pediceled spore cases growing on a short or long 
threadlike receptacle, included in a goblet-shaped or 2-lipped 
involucre, and furnished with a complete transverse or slightly 


oblique ring. 


25. TRICHOMANES, Fruit dots marginal, at the end of a vein, which extends through 
the funnel-form or goblet-shaped involucre, as a thread-like receptacle bearing the 
spore cases; involucres sunken more or less in the frond, and of the same pellucid 


texture. 


IV. SCHIZHA SUBFAMILY. Mostly small Ferns, or 
else with climbing fronds. Spore cases ovate, sessile, having 
a complete transverse, articulated ring or cap at the apex, and 
opening by a longitudinal slit. 

«x Ferns with elegant climbing fronds, rising from slender creeping rootstocks ; spore 
cases fixed by their side. 
26. LYGODIUM. Pinne or frondlets in pairs. Spore cases covered by imbricating scale- 
like indusia in a double row on narrow lobes of the frond. 
« x Not climbing; rootstock short ; fnonds clustered ; spore cases fixed by their base ; 
no indusium. 
97, ANEIMIA. Spore cases on the narrow panicled branches of the lowest pair of pinnz 


of the 1-8 pinnate frond, or on separate fronds, 
28. SCHIZHA. Spore cases in a double row on the narrow divisions of a pinnate or rarely 


pedate special appendage to the simple and linear, or fan-shaped, and sometimes 
many-forked frond. 
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V. OSMUNDA or FLOWERING FERN SUBFAMILY. 


Rather large Ferns; the spore cases covered with reticulated 
ridges, opening longitudinally into two valves, and with no 
ring, or a mere vestige of a transverse ring at the back. ‘ 


29. OSMUNDA. Rootstock very thick, creeping, the growing end producing a crown of 
tall showy fronds. Fertile fronds or parts of fronds contracted, pinnately compound, 
the narrow often thread-like divisions densely covered with nearly sessile spore 
cases. ; 


1. ACROSTICHUM § CHRYSODIUM. (Greek: a row at the top, the 
application not evident.) All tropical. 
A. atireum, Linn. A large evergreen Fern, along the coast of S. Fla.; 


the fronds simply pinnate, coriaceous, 2°-6° long; pinne 4/-6! long, 
]/-2! wide, elliptical or oblong-linear. 


2. PLATYCERIUM, STAG-HORN FERN. (Name from the Greek, 
meaning broad horns.) Natives of Africa, Australia, etc.; cult. in 
conservatories. 


P. alcicérne, Gaud. Sterile fronds sessile, rather thin, flat and rounded, 
overlapping each other; fertile ones erect, 1° high, whitish and minutely 
downy beneath, 2-3 times forked, with divisions about 1’ wide, the top- 
most ones fruitful. 


3. POLYPODIUM, POLYPODY. (Greek: many-footed, referring to 
the branching rootstock.) An immense genus, found in all parts of the 
world. 


§ 1. Potyropium proper. Veins free; the following native. 


P. vulgare, Linn. Common Potyropy. Rocky places N.; small, 
simply pinnatifid, evergreen, smooth both sides, 4/-10/ high, 1/-3! wide, 
the numerous divisions oblong-linear; fruit dots rather large. (Lessons, 
Fig. 499.) 

P. incanum, Swartz. Shady places, Va., to Ill., and S., often on trees ; 
much like the last, but much smaller, and beneath grayish and scurfy, 
with peltate scales ; fruit dots rather small. 


§ 2. PuLtenopium. Veins reticulated, with free veinlets included in the 
larger meshes. Fruit dots in 1-3 rows between the midrib and margin, 
commonly placed each one on the converging ends of a pair of veinlets. 


P. atreum, Linn. A large showy Fern of Fla., and cult. from West 
Indies ; fronds on a stout stalk, broadly ovate in outline, smooth, pale- 
green above, glaucous beneath, pinnately parted into 5-9 or more oblong- 
linear or lanceolate spreading divisions. 


4. GYMNOGRAMME § CEROPTERIS. (Greek: a naked line, from 
the elongated fruit dots.) The following: cult. species have free veins, 
and the under surface of the fronds covered with a yellow or whitish 
waxy powder. 


*« Fronds small and distinctly triangular or 5-angular. 


G. trianguldris, Kaulf. Catirorntsn Gotp Fern. Frond 4!-6! long, 
on slender and polished stalks, broadly 3- or rather 5-angled in outline, 
twice pinnate below, pinnate above; pinne oblong-lanceolate, deeply 
pinnatifid into obtuse lobes. Smooth and green above, beneath of: a rich 
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golden-yellow, sometimes paler ; the fertile fronds at length nearly cov- 
ered with brownish lines of spore vases. Cal. to Ariz. . 
* « Fronds obscurely triangular-oblong or narrower. 


x 


‘ + Twice or less pinnate. 


G. sulphdrea, Desv. West Indies; fronds narrowly lanceolate in out- 
line, 1°-14° high, 2/-3/ wide, pinnate ; pinne ovate or ovate-oblong, lower 
ones gradually smaller and very remote, pinnatifid into ovate, obtuse 
peeet or ragged lobes, the lower surface covered with sulphur-yellow 
powder. 

G. calomélanos, Kaulf. Trop. Amer., the cominonest Gold and Silver 
Ferns of the conservatories, and variable ; much like the last, but broader 
and larger, the lower pinne largest, and lobes mostly acute. The powder 
white, or in var. curysopHYLia golden-yellow. 

G. tartarea, Desv. (G. pEALBATA). ‘Trop. Amer.; fronds dull green 
above but snowy-white-powdered below, oblong-triangular, 1°-2° long 
and half as broad, the dark-chestnut-brown stipes 6/-12! long, the spear- 
lanceolate pinne largest at the base of the frond and divided into oblong, 
bluntish, nearly or quite entire segments. There are forms with yellow 
powder. ‘ ; 

+ + Fronds more than twice pinnate. 

G. schizophylla, Moore. Fronds from a central crown, slightly powdered 
below, about 2° long and 6/ broad, on slender reddish stipes, the pinnules 
divided into very small ultimate segments. Delicate and graceful, often 
producing young plants from the fronds. Jamaica. 


5. NOTHOLAINA (spelled also NotHocui%na). (Greek, signifying 
spurious covering, the woolly pubescence of some species concealing 
the marginal fruit dots.) The following species are small, 4/-8! high, 
ovate in outline, mostly tripinnate ; their ultimate divisions roundish, 
ovate or oblong, distinct, stalked, and covered beneath with a waxy 
powder ; stalk and branches dark brown and polished. 


N. flavens, Moore (N. cHrysopHytua of gardens). Central Amer. ; 
powder bright yellow; fruit dots extending from the edge almost to the 
midrib, so that it might equally well be considered a Gymnogramme. 

N. nivea, Desv. Very like the first, but the powder snowy-white, 
and the fruit dots closer to the margin; pinnules long-stalked, the seg- 
ments roundish, the terminal ones largest and either entire or 3-lobed. 
Central Amer., to N. Mexico, etc. ? sap iie 

N. dealbata, Kunze. Differs from the last (of which it is probably 
only a variety) in its smaller segments, which are more numerous and 
longer than broad, the terminal ones rarely lobed. Kan. and Mo., 8. W. 


6. ADIANTUM, MAIDENHAIR. (Greek, meaning wnwetted, the 
rain drops not adhering to the fronds.) A ‘large genus, most abundant 
in warm climates. 

« Frond two-forked, with elongated simply pinnate divisions springing 
Srom the upper side of the two recurved branches ; midrib of the pinnules 
none; veins forked from the base. 

A. pedatum, Linn. Marennarr. In shady woods; whole plant 
smooth, 1°-2° high; principal divisions 4/-10! long, 1/-1}! wide ; pinnules 
very numerous, oblong, broadest at the base, obtuse, lobed from the upper 
edge; fruit dots at the top of the lobes; involucres transversely oblong 


or linear. 
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® » Frond 2-4 times pinnate, ovate-ianceolate or triangular in general 
outline. 


A. Capfllus-Véneris, Linn. Venus’s Harr, so named from the shining 
capillary branches of the rhachis; native Va. and Ky., S., often in conser- 
vatories N.; twice pinnate or thrice pinnate at the base, the long upper 
part simply pinnate; pinnules about 4! broad, on very slender stalks, 
sharply wedve-shaped at the base, rounded at the top, or rhomboidal, 
commonly deeply lobed from the upper margin; fruit dots one to each 
lobe ; involucres kidney-shaped or transversely oblong. Plant 6/-12/ high, 
often pendent from damp shaded rocks in the mouths of wells, ete., in S, 
of Ku. 

A. cunedtum, Langsd. & Fisch. S. Amer.; fronds broadly triangular in 
outline, 8-4 times pinnate; pinnules small and very numerous, wedge- 
shaped at the base, the upper edge deeply lobed ; fruit dots in deep sinuses 
of the upper margin, A. GracfLLimum, the commonest Maidenhair of 
the florists, with decompound and very delicate tronds, as a garden form 
of this species. : 

A. ténerum, Swartz. Fla. and S., and cult.; fronds deltoid, 3-4-pin- 
nate, 19-3° long and the stipes 1° high, the pinnules cuneate and rounded 
or angled on the upper edge, sometimes deeply lobed, articulated to their 
petioles. Original of the remarkable A. Farteyknse of horticulturists 
(from Farley Hill, Barbadoes), which has very large fronds (2°-3° long) 
and very large drooping, fringed pinnules. 


a 
7, PTERIS, BRAKE. (The ancient Greek name for Ferns, meaning 
a wing, from the feather-like fronds.) A large and widely distributed 
eee * Frond simply pinnate ; pinne undivided. 
P. longifolia, Linn. Cult. from warm regions, native in S. Fla.; 
oblong-lanceolate in outline ; pinnze numerous, linear and tapering from 
a truncate or cordate base, the upper and lower ones gradually smaller. 


* * Frond pinnate, and with the lower pairs of pinne forked or again 
pinnate, the divisions and upper pinne elongated, simple. 


P. Crética, Linn. Cult. from warm climates; native in Fla.; 1°-2° 
high ; pinne 1-4 pairs, the upper ones slightly decurrent, lower ones cleft 
almost to the base into 2-3 long, linear-lanceolate, acuminate divisions ; 
sterile ones and tips of the narrower fertile ones finely and sharply ser- 
rate. Var. ALBO-LINEATA has a whitish stripe in the middle of each 
division. 

P. serrulata, Linn. f. Cult. from China, but native in Ga. and-Ala.: 
1°-15° high; pinnz 3-8 pairs, all but the lowest decurrent and forming a 
wing 3!’ wide on the main rhachis ; lower pairs pinnately or pedately cut 
into several narrow linear-acuminate divisions ; upper ones simple, sterile 
ones spinulose-serrulate. 


* * * Fronds pinnate, and the numerous, primary divistons pinnately cut 
into many lobes (except sometines the uppermost), the lowest ones 
mostly with 1-3 elongated, similarly-lubed branches on the lower side. 


P. quadriaurita, Retz. Cult. from the tropies ; fronds 19-39 long, 6/-12' 
wide, broadly ovate in outline ; lobes of primary divisions linear-oblong 
3’-1'! long, 3!’ wide, very numerous and often crowded, mostly rather 
obtuse. Var. AarGYRrA has a band of white along the middle of the pri- 
mary divisions; to this is added a tinge of red in var. rrfcoror. 

P. trému/a, R.Br. Australia and New Zealand ; fronds 2°-4° long and 
mostly broad, the tip with a few, close, undivided pinne or lobes Which 
are decurrent at the base, some of the upper pinnze simply pinnate, but 


FERN FAMILY. 493 


the lower ones very compound and often 1° long; fruit dots very uumer- 
ous, often covering nearly the whole segment. 


* * * * Fronds broadly triangular, twice or thrice pinnate throughout ; 
lowest primary divisions long-stalked. 


P. aquilina, Linn. Common Brake. Plentiful everywhere, 1°-5° 
high, harsh to the touch ; the lowest, primary divisions standing obliquely 
forward ; secondary divisions pinnatitid with many oblong or linear, soime- 
times hastate lobes, which in a fruiting frond are bordered everywhere 
with brown spore cases; variable. 


8. PELL ZA, CLIFF BRAKE. (Greek: dusky, descriptive of the 
stalk.) Mostly small Ferns. 


P. atropurpurea, Link. Wild, on shaded limestone; fronds tufted, 
6’-12! long, 2/-4! wide, with polished and sparingly downy stalks, 2-pin- 
nate, simply pinnate toward the top; pinnules distinct, oblong, or linear- 
oblong, rarely halberd-shaped, obtuse, or slightly mucronate ; involucre 
rather broad, and at length hidden by the spore cases. 

P. grdcilis, Hook. Fronds 3/-6’ high, of very delicate texture, the 
pinne few, the lower ones being once or twice pinnately-parted ; piune 
of the fertile frond oblong or linear-oblong and entire, or nearly so; 
those of the sterile frond ovate or obovate and crenate or incised. Lime- 
stone rocks, Mass., W. and N. 

P. ternifolia, Fée. Fronds 6'-12! long, lance-linear, the opposite pinne 
of 6-12 pairs, each one cleft nearly to the base into 8 linear, rigid 
segments with inrolled edges. Trop. Amer. 


9. CHEILANTHES, LIP FERN. (Greek: lip flower, from the forya 
of the indusium.) A few species are cultivated, not mentioned here. 


* Fronds smooth, 


C. Alabaménsis, Kunze. Fronds 2/-8! long, ovate-lanceolate and 2- 
pinnate; the pinne numerous and oblong-lanceolate, with triangular- 
oblong pinnules. Mountains, Va. and Ky., Si 


* * Fronds hairy. 
C. vestita, Swartz. Fronds 6'-15! high, lanceolate, oblong, rusty-hairy, 


2-pinnate ; the pinne rather distant and triangular-ovate ; pinnules oblong 
and crowded and somewhat incised with reflexed lobes. Rocks, N. Y. 


City, 5. and W. * * * Fronds woolly or tomentose. 


C. tomentdsa, Link. Fronds 12/-20' high, lance-oblong, densely 
whitish-tomentose, 3-pinnate ; primary and secondary pinnx oblong or 
ovate-oblong ; pinnules distinct, the margin continuously reflexed. Moun- 
tains, Va. and Ky., 8. , bis ie 

C. lanugindsa, Nutt. Fronds 3'-6/ high, on dark, shining stipes, 
ovate-lanceolate, whitish-woolly, 2- or 3-pinnate ; pinne ovate, the lowest 
distinct and the upper contiguous ; pinnules crenate-pinnatifid ; the mar- 
gin almost continuously reflexed. ‘lufted; cliffs, Minn., S. and W. 


10. WOODWARDIA, CHAIN FERN. (Thomas J. Woodward, an 

English botanist of the last century.) 

W. Virginica, Smith. Tall, growing in swamps, Me., Siwand Ww: > 
sterile and fertile fronds alike, ovate in outline, pinnate, with lanceolate, 
deeply pinnatifid pinne ; lobes oblong, obtuse ; veins reticulated, form- 
ing a single row of meshes along the midribs of pinne and of lobes, the 
outer veinlets free ; fruit dots oblong, close to the midribs, 


494 FERN FAMILY. 


W. angustifolia, Smith. Fronds 6/-12! long, 4!-6' broad, pinnatifid 
almost to the winged rhachis into 17-27 lobes, which are broadly lanceo- 
late with copiously reticulated veins in the sterile frond, but are nar- 
rowly linear in the fertile, with a single row of narrow meshes next 
the midrib ; fruit dots linear, sausage-shaped, one in each mesh. N. Eng, 
S., near the coast ; also on L. Mich., Ark., etc. 


11. BLECHNUM. (Old Greek name.) 


B. Brasiliénse, Desv. Trunk 2°-3° high, from the top of which arise 
many long, oblong-lanceolate, pinnatifid fronds, curving outwards 203° ; 
segments very numerous and leathery. Brazil and Peru. 

8. occidenta/e, Linn. Fronds arising from the surface of the ground, 
9'-18' long, and half as broad, pinnate ; the pinne 6-12 opposite pairs of 
leathery texture and oblong and entire, with an auricled or heart-shaped 
base. W. Indies. 


12. ASPLENIUM, SPLEENWORT. (Greek: refers to supposed 
action on the spleen.) A very large genus, the size of the species 
ranging from quite small up to very large and even tree-like. 


§ 1. Fronds undivided, large and showy ; cult. from East Indies, etc. 


A. Nidus, Linn. Birv’s-nest Fern. Fronds numerous, broadly lance- 
olate, 2°-4° long, 4'-8! wide, entire, short-stalked, arranged in a crown 
around the central upright rootstock ; fruit dots very narrow, elongated, 
crowded, running from the stout midrib obliquely half way to the margin. 


§ 2. Fronds smail, pinnatifid below, tapering into a long, entire point ; 
native. 


A. pinnatifidum, Nutt. Very rare, near Philadelphia, and sparingly 
W. and S., especially along the Alleghanies ; fronds 8/-6! long, Zp yi 
wide at the base; lobes roundish-ovate, mostly obtuse; fruit dots small, 
irregular. § 3. Fronds simply pinnate. 
* Small ferns, 4'-15! high. 


A. Trichémanes, Linn. Common, forming dense tufts in crevices of 
shady rocks ; fronds linear, 4/-8/ long, with black and shining stalk and 
rhachis, and many roundish or oblong, slightly crenated or entire pinne, 
about 4/ long and about half as broad; fruit dots few to each pinna. 

A. ebéneum, Ait. Frequent in rocky woods; fronds linear-lanceolate, 
narrower at the base, 8/15! long, 1/-2! wide; stalk dark and polished ; 
pinne many, linear-oblong, often slightly curved, finely serrate, auricled 
on one or both sides at the base ; fruit dots numerous. 

A. flabellifolium, Cav. Cult. from Australia; lax, the rhachis often 
prolonged and rooting at the very end; fronds linear; pinne sharply 
wedged-shaped at the base, the broad and rounded end crenated ; fruit 
dots irregularly radiating from the base of the pinne. 


* * Large ferns, 1°-8° high. 


A. angustifolium, Michx. Rich woods, N., and S. mainly along the 
mountains ; fronds thin, long-lanceolate ; pinne many, 3/-4! long, linear- 
lanceolate from a truncate or rounded base, acuminate, nearly entire ; 


those of the fertile frond narrower; fruit dots slightly curved, very 
numerous. R 
§ 4. Fronds more than once pinnate. 


* Fruit dots more than one in each smallest division of the frond. 


A. Rita-muraria, Linn. Watt Run. On exposed cliffs of limestone, 
from Vt., W. and S,; fronds small, 1/-4/ long, ovate, twice or thrice pin- 
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nate, the few divisions rather thickish, wedge-shaped or rhomboid, toothed 
at the top; fruit dots few, becoming confluent. 

A. furcdtum, Thunb. Cult. from Trop. Amer., 8. Africa, etc. ; fronds 
8/-15' long, 3-6! wide, on a somewhat hairy stalk, ovate-lanceolate, pin 
nate with lance-oblong, acuminate pinnz, which are again pinnately cut 
nearly or quite to the midrib ; divisions oblique, wedged-shaped, narrow, 
serrate, rather coriaceous, deeply marked by the forking veins ; fruit dots 
elongated, radiating from the base of the division. 

A. thelypteroides, Michx. In rich, rocky woods, not rare; fronds 
13°-8° high, thin in texture, broadly lanceolate, pinnate; pinne 3/-6! 
long, lanceolate, deeply pinnatifid into close-set, oblong, and obtuse, mi- 
nutely toothed lobes; fruit dots 6-12 to each lobe, some of them com, 
monly double. 

A. Pilix-foemina, Bernh. Lapy Frerx. Common in moist woods; 
fronds large (2°-3° high, 4/-8/ broad), growing like the last in a crown, 
2-3-pinnate ; pinne lanceolate, with a narrow border to the secondary 
rhachis ; pinnules oblong and sharply serrate, or in larger plants lanceo- 
late and pinnatifid with incised lobes; fruit dots short, variously curved, 
at length confluent. © 


* x Smallest divisions of the frond narrow, entire, containing but a single 
: veinlet and but one fruit dot. 


A. Beldngeri, Kunze. Cult. from Malacca and Java; fronds 1°-13° 
high, 2/-3! wide, coriaceous, pale green, as is the stoutish stalk; pinne 
oblong, truncate at the base, with a rounded apex, pinnatifid to the 
winged midrib into numerous narrowly oblong and obtuse lobes, the 
upper basal ones of each pinna 2-8-cleft, the rest entire and bearing on 
the side farthest from the main rhachis a solitary elongated fruit dot. 

A. bulbiferum, Forst. Cult. from New Zealand, etc. ;*fronds herba- 
ceous, ample, broadly lanceolate, 19-3° long, 6'-12! wide, 2-3-pinnate, 
often producing leafy bulbs on the upper surface; pinne triangular- 
lanceolate, with a broadly winged midrib; pinnules lanceolate, deeply 
toothed or cut into oblong-linear lobes; fruit dots extending from the 
middle of the lobes downward almost to the midrib of the pinnules. 


13. SCOLOPENDRIUM. (Name from the Greek word for a centipede, 
suggested by the many oblique lines of fruit each side of the midrib.) 
‘S. vulgare, Smith. Harr’s-roncur. Rare, among shaded rocks in 

Central New York, in Canada West and in Tenn. ; fronds 6/-18/ long, 

1/-2! wide, oblong-lanceolate from a heart-shaped base, herbaceous, the 

margin entire or wavy. Cultivated forms from England are crisped, 

crested, many-forked, etc. 

iL? CAMPTOSORUS, WALKING LEAF. (Greek: meaning a dent 
Fruit dot.) 


C. rhizophyllus, Link. Damp, mossy rocks, N., and S. mainly along 
the mountains; frond evergreen, 4/-12/ long, tapering from a heart- 
shaped or auricled base 6/'-12!' wide to a long, narrow point, which often 
roots at the end, and there gives rise to a new plant, ready to take 
another step in advance. (Lessons, Fig. 501.) 


15. PHEGOPTERIS,, BEECH FERN (which the name means in 
Greek, the original species often found among beeches). Chiefly tropi- 
cal, but the following are all wild species, in rocky or shady woods. 


« Fronds twice pinnatifid; the sessile pinne mostly forming an irregular 
and many-angled wing along the rhachis. 

P. polypodioides, Fée. Common N.; fronds 4/—9! long, longer than 

broad, triangular-ovate, slightly hairy beneath; pinne lanceolate, the 
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lower pair turned obliquely forwards ; secondary divisions crowded, ob- 
long, obtuse, entire ; fruit dots all near the margin. é 

P. hexagonéptera, ée. Common N. and 8.; larger than the last, 
which it much resembles, but the frond is broader than long ; lowest 
pinne much the largest and with elongated and pinnatifid divisions ; fruit 
dots not exclusively near the margin. 


* « Fronds with three primary divisions, which are stalked ; rhachis wing- 
less. 


P. Drydépteris, Fée. Common N.; fronds broadly triangular, 4'-6! 
wide, smooth ; the three primary divisions triangular, once or twice pin- 
nate with obiong, obtuse, entire, or toothed lobes; fruit dots near the 
margin. 


16. ASPIDIUM, SHIELD FERN. (Greek for a little shield, refer- 
ring to the indusium.) A very large genus, inhabiting all parts of the 
world. (Lessons, Figs. 502-504.) 


§ 1. Nepnropium or Drrdpreris. Indusium round-kidney-shaped or 


nearly circular, with a narrow cleft fron the lower side almost to the 
center. ‘ 


* Fronds thin, decaying in early autumn (or tender hot house plants), 


pinnate ; pinne simply pinnatifid, with mostly entire, obtuse lobes ; in- 


dusium small. 


+ Rootstock creeping, slender, nearly naked, and bearing scattered fronds ; 
veins free, simple, or once forked 7 common in bogs and low grounds. 


A. Thelypteris, Swartz. Fronds lanceolate, 10/-18/ long, on slender 
stalks, uearly smooth; pinne lanceolate, 2/4’ long, about 3! wide, 
spreading or turned down, the lowest pair scarcely shorter; divisions ob- 
long, fruiting ones seeming acute from the revolute margins ; veins mostly 
forked ; fruit dots confluent when ripe ; indusium smooth; N. and S. 

A. Noveboracénse, Swartz. Much like the last, but hairy beneath 
along the rhachis and veins; fronds tapering both ways from the middle ; 
lower pinne gradually smaller and distant ; lobes flat, the basal ones 
often larger and incised ; veins rarely forked ; fruit dots distinct ; indu- 
sium slightly glandular. N. Car., N. and W. ; common N, 


++ Rootstock oblique or erect, stouter, bearing the fronds in a crown ; 


veins simple, free, or the lower ones of contiguous lobes united ; tndu- 
sium hairy. 


A. patens, Swartz. Low, shady grounds, Fla. and W.; fronds 1°-2° 
high, sparsely pubescent, ovate-oblong ; pinnz 3/-6! long, 3! wide, numer- 
ous, lanceolate from a broad base, lowest pairs a little smaller ; divisions 


oblong, slightly faleate, obtuse, or acutish ; veins entirely-free ; indusium 
slightly hairy. 


* * Fronds smooth, from once to thrice pinnate, growing in a crown from 
@ stout and chaffy rootstock, and often remaining green through the 
winter; veins 2-4-forked or branching. Wild spectes of the country. 


+ Fronds imperfectly evergreen, once-pinnate with deeply pinnatifid 
PINNE, or nearly twice pinnate; fruit dots not'close to the margin; tir- 
dusium rather large, flat, smooth, persistent. 


A. Goldianum, Hook, Rich, moist woods, Conn., to Ky., and N.; 
fronds broadly ovate, 2°-4° high, 9'-12! wide ; pinne -oblong-lanceolate, 
broadest about the middle, parted to the midrib ; divisions very numer- 


ous, nearly 1! long, somewhat scythe-shaped, rather acute, serrate with 
incurved teeth ; fruit dots very near the midvein, 
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A. cristatum, Swartz. Wet places in woods, frequent; fronds nar- 
rowly oblong, 1°-2° high, 3/—5' wide, rather rigid, erect ; pinne triangular- 
ovate, broadest at base, pinnatitid almost to the midrib, divisions not 
many, oblong, obtuse, finely serrate, the largest ones sometimes toothed 
or pinnatifid-lobed ; fruit duts half way between midvein and margin. 

Var. Clintonianum, Eaton. In swampy woods, N., is very much 
larger every way, with fruit dots nearer the midvein, and is often mis- 
taken for A. Goldianum. 

A. Floridanum, Eaton. Wet woods, Fla.; lower pinne triangular- 
lanceolate and sterile, but the upper ones fertile, narrower, and longer, 
with very short, obtuse, rather distant divisions, which are decurrent on 
the winged, secondary rhachis. 


+ + Fronds imperfectly evergreen, twice or thrice pinnate; the divisions 
cut-toothed or incised; fruit dots not near the margin ; indusium rather 
small, withering away. 


A. spinuldésum, Swartz. Shady woods, very common N. ; fronds thin, 
oblong-oyate ; pinne oblong-lanceolate, the lower ones broader and some- 
what triangular; pinnules very numerous, oblong-ovate, pinnately in- 
cised ; the oblong lobes with spinulose teeth toward the ends ; indusium 
smooth or minutely glandular at the margin. Has several forms. 

Var. dilatatum, Hook. In mountainous places and cool woods, N. 
Eng. to Minn., and N., is larger, broader in outline and oftenest 3-pin- 
nate; pinnules lance-oblong, the lowest greatly elongated ; indusium 
smooth and naked. 

A. Booéttii, Tuckm. Swampy woods N.; 2°-8° high, of narrow out- 
line, barely twice pinnate, with oblong-ovate toothed pinnules, or the lower 
ones pinnatifid ; indusium minutely glandular; sterile fronds smaller and 
simpler than the fertile ones. 


+++ Fronds fully evergreen, thickish, about twice-pinnate ; fruit dots 
near the margin; tndusium thickish, convex, persistent. 


A. marginale, Swartz. Rocky woods, common N. ; fronds 1°-2° long, 
ovate-oblong, bluish-green, the stalk very chaffy ; pinne lanceolate, 8/—d! 
long; pinnules oblong, often curved, entire, or obtusely toothed, attached 
by a broad base to the narrowly winged, secondary rhachis; fruit dots 
close to the margin, rather large. 


§ %. Potysticuum. Indusium orbicular, peltate, attached by the center to 
a short stalk ; veins forking, free. 


A. acrostichoides, Swartz. Cnristmas Fern. Fronds 19°-2° high, 
growing in crowns, with chaffy rootstocks and stalks, evergreen, shining, 
lanceolate, simply pinnate ; pinne numerous, oblong- lanceolate from an 
unequal half-halberd-shaped base, serrulate with bristle-pointed teeth, 
rarely incised, upper ones of the fertile frond smaller and bearing copious, 
soon confluent fruit dots. Common in woods; often used in Christmas 
decorations. 


§ 3. Crrtouium. Indusium as in § PorysticiuM. Fronds once pinnate ; 
veins pinnate from the midrib, pinnately branching 5 the vetniets reticu- 
lated and forming arched meshes with 1-3 free included veinlets rising 
Srom the base of the arch. 


A. falcd‘um, Swartz. Cult. from Japan, China, etc., and very variable ; 
fronds 19°-2° high, 5'-9! broad; base of stalk chaffy with large scales ; 
pinne thick and shining, end one large and rhomboid or halberd-shaped ; 
side ones few or many, oblong-ovate, long-pointed, nearly entire, lower 
side of base rounded, upper side angled or slightly auricled ; fruit dots in 
mauy rows on all or nearly all the pinne. 
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17. CYSTOPTERIS. (Greek for bladder fern, alluding to the thin, 
sometimes inflated indusium.) Species few, mostly northern. 

C. fragilis, Bernh. Shaded or moist, rocky places, common N. ; fronds 
very delicate, 4/-8/ long, with slender stalks, oblong-ovate, twice-pinnate ; 
pinne with a narrowly margined rhachis; pinnules oblong or ovate, 
toothed or incised, very variable ; indusium pointed at the upper end. 

C. bulbifera, Bernh. Wet places, oftenest in ravines, from N. Car., 
N.; fronds 19-3° high, 3/-5! wide at the base, narrowed above and much 
elongated, twice pinnate, bearing scattered bulblets beneath ; pinnules 
oblong, obtuse, toothed or pinnatifid; indusium roundish, truncate on 
the upper side. 


18. NEPHROLEPIS. (Greek: kidney, scale, referring to the shape 
of the indusium. ) 


N. exaltata, Schott. Fla. and the tropics, and one of the commonest 
ferns of conservatories ; fronds 1°-6° long and very narrow; the pinnz 
crowded, lanceolate, entire or slightly crenulate, the upper side auricled 
at the base ; indusium kidney-shaped. 

N. davallioides, Kunze. Popular conservatory fern from E. Indies, 
with a stoloniferous base; and pinnate fronds 2°-4° long and 1° broad, 
on rather short, strong stipes ; pinne 4/6! long and 3/-1’ broad, lanceo- 
late, the lower ones opposite and sterile and serrate, the upper ones fer- 
tile and longer and narrower, more deeply toothed. A common form is 


var. FURCANS, in which the ends of the upper pinnze, and often of the 


frond itself, are deeply 2-00 -forked. 


19. WOODSIA. (For Joseph Woods, an English botanist.) Several 
species occur in our limits, the following being the commonest. 


W. obtusa, Torr. Rocky places, from Car., N.; fronds 6/—18/ high, 
slightly glandular, broadly lanceolate, pinnate, with ovate or oblong, deeply 
pinnatifid or again pinnate divisions ; lobes oblong, obtuse ; indusium at 
first closed, opening into a few ragged lobes. 

W. Ilvénsis, R.Br. Exposed rocks, common N., and along the Alle- 
ghanies; forms large tufts; fronds 4/-8/ high, rusty chaffy beneath, 
oblong-lanceolate, pinnate; divisions ovate, obtusely lobed ; indusium 
obscure, consisting of a few jointed hairs. 


20. ONOCLEA (including STRUTHIOPTERIS), SENSITIVE FERN, 
(Name, from the Greek, meaning a closed vessel, referring to the berry- 
like fructification. ) 


O. sensibilis, Linn. Braxn. Common in wet places, and often a 
weed in hilly pastures ; sterile fronds of all sizes up to 2° high, broadly 
triangular-ovate, the rhachis winged ; pinnz not many, lanceolate, entire, 
or obtusely lobed less than half way to-the midrib, veins everywhere re- 
ticulated ; fertile fronds with few, closely appressed pinne. 

O. Struthié6pteris, Hoffm. Osrricu Fern. Alluvial grounds, N.; 
sterile fronds tall, 2°-5° high, lanceolate, narrowed at the base into a 
short, angular stalk, pinnate; pinne very many, narrowly lanceolate, 
pinnatifid more than half way to the midrib; lobes numerous, oblong; 


fertile fronds very much shorter, blackish, standing erect after the others 
have withered. 


21. DAVALLIA. (Named for M. Davall,’a Swiss botanist.) Many 
tropical or sub-tropical species, many cult. in conservatories. 


D. Canariénsis, Smith. Hare’s-roor Frrn. Canary Islands, ete. ; 
rootstock creeping above ground, covered with brownish scales, and 
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looking not unlike an animal’s paw; fronds few, smooth, broadly tri- 
angular, 8/-15/ long and about as wide, 3-4-pinnate; pinnules cut into a 
few narrow lobes ; these are directed upwards, bearing at or just below 
the end a single fruit dot; indusium whitish, deeply half-cup-shaped. 

D. tenuifolia, Swartz. India and China; rootstock creeping, crisp with 
short, chaffy hairs; fronds smooth, 1°-2° high, broadly lanceolate, 3—-4- 
pinnate; smallest divisions narrowly wedge-shaped, bearing at the trun- 
cated ends one or two fruit dots; indusium brownish, mostly broader 
than deep. 


22. DICKSONIA. (For James Dickson, an English botanist.) The 
species all but one tropical or in the southern hemisphere. Many of 
them tree-like. 


D. pilositiscula, Willd. Moist shady places, from N. Car., N.; root- 
stock creeping, slender; fronds scattered, thin, minutely glandular, pleas- 
antly odorous, lanceolate, long-pointed, 2°-38° high, mostly bipinnate ; 
pinnules pinnatifid; the divisions toothed, each bearing a minute fruit 
dot at the upper margin ; indusium globular. 

D. antérctica, Labill. Tree fern from New Zealand, a great ornament in 
large conservatories; trunk 1°-2° thick, sometimes many feet high, bear- 
ing in a crown at the top many fronds, 6°-9° long, 2°-4° broad, coria- 
ceous, twice pinnate ; pinnules oblong, acute, pinnatifid ; the oblong-ovate 
divisions bearing 1-4 rather large fruit dots ; indusium prominent, plainly 
two-valved. ; 


23. CYATHEA. (Name from the Greek word for a small cup, refer- 
ring to the involucre.) Tree ferns from tropical countries. 


C. dealbata, Swartz. New Zealand, and the commonest one in cultiva- 
tion; trunk becoming 10°-15° high; fronds from the elevated crown, 
§°-7° long, glaucous-green above and whitish beneath, 2- or 3-pinnate, 
ovate-lanceolate or tapering from the base; ultimate segments sickle- 
shaped and conspicuously toothed. 


24. ALSOPHILA. (Greek words meaning grove-loving, the species 
growing in tropical forests.) 


A. pruindta, Kaulf. S, Amer.; trunk low; rootstock short, clothed 
with bright brown wool; fronds smooth, green above, pale and glaucous, 
often almost white beneath, bipinnate; pinnules deeply toothed ; fruit 
dots solitary at the base of each tooth; spore cases mixed with woolly 
hairs. ; 

A. australis, Brown. The commonest species, from Tasmania and 
Australia; trunk becoming 8°-15° high, bearing a flat and spreading 
crown of many 2-3-pinnate fronds 8°-20° long and with stipes 1°-2° long, 
light green above and bluish below; pinne 1°-2° long and 6/12! broad ; 
ultimate segments oblong-acute and somewhat falcate, serrate ; rhachis 
rough and chaffy ; entire foliage thick and leathery. 


25. TRICHOMANES. (An ancient Greek name of some Fern, refer- 
ring to the hair-like stalks.) A large genus; most of the species 


tropical. 

T. radicans, Swartz. On dripping rocks, Ky., and S., rare ; fronds 
pellucid, 4/-8’ high, the stalk and rhachis narrowly winged, lanceolate, 
pinnate, with 1-2-pinnatifid ovate pinne ; involucres on short lobes, funnel- 
shaped, with long-exserted receptacles. A broader and more compound 
form is grown in Wardian cases. 
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26. LYGODIUM, CLIMBING FERN. (Name from a Greek word, 
meaning flexible, alluding to the twining and climbing fronds.) Not 
many species ; several species are cult. in choice collections. 


L. palmatum, Swartz. Harrrorp Fern. Low shady woods, local or 
rare ; smooth, slender, and delicate, 2°-4° high, entangled among herbs; 
pinne roundish, 12/'-18!' wide, deeply heart-shaped at the base, palmately 
5-7-lobed, upper ones decompound and fertile. 

L. Jap6nicum, Swartz. Conservatory plant from Japan ; climbing 10°- 
12° high, smooth ; pinnz ovate, 5’-9/ long, bipinnate, divisions ovate- 
lanceolate, often halberd-shaped ; divisions of the upper pinne bordered 
with narrow fertile lobes. 


27. ANEIMIA. (Greek, meaning without covering, alluding to the 
naked spore cases; by others said to mean bloodless.) Mainly tropi- 
cal. 


A. Phyllitidis, Swartz. Cult. from 8, Amer.; 12’-18/ high; has the two 
lower pinne long-stalked, narrowly elongated, 3—4-pinnate, fertile ; middle 
portion of the frond sterile, simply pinnate ; pinnze lanceolate, finely ser- 
rate ; veins reticulated, 

A. adiantoides, Swartz. S. Fla., and cult.; with lower pinne as in the 


last ; middle portion sterile, 2-3-pinnate ; pinne long-pointed ; divisions. 


obovate-wedge-shaped, entire or toothed at the end, with free veins fork- 
ing from the base. 


28. SCHIZZIA. (Name from the Greek verb which means to split, 
referring to the many-forked fronds of certain tropical species.) 


S. pusilla, Pursh. Wet sand, in-pine woods of N. J. (also Nova Scotia 
and Newfoundland); sterile fronds very slender, flattened, simple and 
linear, curled up ; fertile ones similar, but straight, 2'-8' higa, bearing at 
the top the fertile portion, 2'’-3!' long, composed of about 5 pairs of 
minute pinne. (Lessons, Figs. 505-507. ) 


29. OSMUNDA, FLOWERING FERN. (Osmundr, Saxon name 
of Thor, the Celtic divinity.) Species very few, fruiting in spring or 
early summer. 


* Fertile pinne at the top of the frond, like a panicle. 


O. regalis, Linn. Royat Fern. Common in Swamps and wet woods, 
fruiting later than the others; fronds truly *bipinnate ; pinnules oval or 
oblong, serrulate, obtuse, sometimes a little heart-shaped at base, or slightly 
auricled on one side ; spore cases light brown. 


* * Fertile pinne in the middle or near the base of the leafy frond. 


O. Claytoniana, Linn. Wet places, common ; sterile fronds much 
like those of the next, but more obtuse at the top; fertile ones with 2-4 
pairs of contracted and fertile blackish pinne just below the middle, 
but otherwise like the sterile. 


* * * Fertile pinne on distinct not leafy fronds. 


O. cinnamédmea, Linn. Cixyamoy Ferry, Swamps, common ; sterile 
fronds 2°-5° high, broadly lanceolate, pinnate with many lanceolate, 
deeply pinnatifid pinnee; fertile ones much shorter, at first woolly, soon 
withering ; fructification bright cinnamon color. 


’ er 
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CXXXIX. OPHIOGLOSSACEH, ADDER’S TONGUE FERN 
FAMILY. 


Mostly rather small ferns, with sessile, globular, coriaceous, 
opaque, and smooth spore cases in spikes or panicles, opening 
transversely into 2 valves, and wholly destitute of a ring. 
Fronds not rolled up in the bud, as they are in the true Ferns, 
rising from a very short rootstock or corm, with fleshy roots. 
Plants often somewhat fleshy. (Lessons, Fig. 508.) 


1. BOTRYCHIUM. Spore eases in pinnate or compound spikes, distinct. Sterile part 
of the frond compound ; veins free. 

2. OPHIOGLOSSUM. Spore cases cohering in a simple spike, Sterile part of frond simple 
in our species; the veins reticulated. 


1. BOTRYCHIUM, MOONWORT. (From Greek, for a bunch of 
grapes, trom the appearance of the fructification.) Species few, none 
cultivated. Several inconspicuous ones occur on our northern borders. 
B. ternatum, Swartz. Shaded grassy pastures and hillsides; plant - 

fleshy, 3’-10/ high; common stalk with two branches, a long-stalked, 
fertile one with twice or thrice pinnate fructification facing a triangular 
ternately compound sterile portion on a longer or shorter stalk; has 
several forms, of which the following are mostly well marked. Var. 
lunarioldes has roundish, kidney-shaped, sterile divisions ; in var, obli- 
quum they are lancevlate from an oblique base ; and in var. disséctum, 
pinnatifid into narrowly toothed and ragged lobes. 

B. Virginicum, Swartz. In rich woods; plant herbaceous, not fleshy, 
6-18’ high; sterile portion sessile on the common stalk, thin, broadly 
triangular, ternate; the parts twice or thrice pinnate ; divisions thin, 
oblong-lanceolate, incised or toothed ; fertile portion long-stalked, twice 
or thrice pinnate. 


2. OPHIOGLOSSUM, ADDER’S TONGUE. (Greek equivalent of 
the common name.) 


O. vulgatum, Linn. Wet meadows or hillside pastures, rare ; 3/10! 
high; sterile portion somewhat fleshy, ovate or elliptical, entire, 1/-2/ 
long, sessile near the middle of the stalk which supports the short two- 
sided spike. (Lessons, Fig. 508.) 


CXL. LYCOPODIACEH, CLUB MOSS FAMILY. 


Flowerless plants, often moss-like or fern-like, with leafy, 
often elongated and branching stems, the spores contained in 
rather large solitary 1-3-celled spore cases borne in the axils 
of the simple mostly awl-shaped leaves (fruiting leaves often 
reduced to scales forming a sort of spike). (Lessons, Figs. 
511, 512.) Mostly evergreen plants, growing on land; stems 
more or less elongated and branching; the leaves awl-shaped, 
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in 4 or more rows, less than 1' long, the 2-valved kidney-shaped 
spore cases all of one kind, containing only minute numberless 
spores. 


ak. LY¥YCOPODIUM, CLUB MOSS. (Name from the Greek, meaning 
wolf’s-foot, possibly from the short hairy branches of L. clavatum. ) 


§ 1. Fructification not in a distinct spike. Leaves all alike, dark green, 
rigid, in about 8 rows. 


I. lucidulum, Michx. Stems 4/-8! long, tufted, ascending, forking ; 
leaves spreading or reflexed, sharp-pointed, irregularly serrulate, dark 
green and shining. Cold woods N. 


§ 2. Fructification spiked at the top of an erect branch ; Jertile leaves and 
those of the creeping stems nearly alike, soft, narrowly linear, many- 
rowed. 


L. inundatum, Linn. Dwarf, the sterile stems creeping and forking, 
the fertile solitary and 1/-4! high, with a short, thick spike ; leaves lance- 
olate or awl-like and acute, mostly entire, soft. Bogs N.; uncommon. 

L. alopecuroides, Linn. Pine barren swamps, N. J., and §.; scarcely 
evergreen ; stem and sparingly forked sterile branches creeping, fertile 
ones 6/-18/ high, all rather stout and thickly clothed with spreading, soft, 


linear-awl-shaped, bristly-ciliate leaves, those of the spike with long _ 


slender tips. 


§ 3. Fructification spiked; the Sruiting leaves yellowish, scale-like, shorter 
and broader than those of the sterile branches. 


* Spike sessile at the top of an ordinary branch. 


L. annétinum, Linn. Cold woods N.; stem creeping, 19-49 long; 
branches 4'-9/ high, nearly erect,once or twice forked ; leaves about 
5-rowed, spreading or reflexed, rigid, lanceolate, acute, nearly entire ; 
those of the solitary spikes ovate, with spreading points and ragged scari- 
ous margins. 

L. obsctirum, Linn. Grounp Pinr. Moist woods, common N.; root- 
stock creeping underground, nearly leafless; stems looking much like a 
miniature hemlock, 9/-12! high; the many spreading branches with shin- 
ing, lanceolate, entire leaves in about 6 rows ; leaves of the lower and 
often of the upper row smaller than the rest; spikes single, or 4-10 on a 
plant ; scales ovate pointed, margin slightly scarious, nearly entire. 

* * Spikes raised above the ordinary branches on a slender stalk which 
has only a few inconspicuous leaves. 


+ Stems creeping, very short ; spikes always single. 


L. Carolinianum, Linn. Wet pine barrens, N. J., S.; scarcely ever- 
green; stem and prostrate branches rooting underneath ; leaves soft, 
lanceolate, entire, spreading horizontally, with an upper appressed TOW ; 
spikes slender on stalks 4/6? high ; allied in habit to L. alopecuroides, 


+ + Stems extensively creeping ; spikes often in pairs or Sours. 


L. clavatum, Linn. Crus Moss. Common N. in dry woods; run- 
ning stem long and leafy ; branches mostly erect, cordlike, irregularly 
pinnate ; branchlets 4-10, thickly covered with linear-awl-shaped, entire, 
commonly bristle-tipped leaves ; spikes mostly in pairs. Much used for 
Christmas decorations. 

L. complanatum, Linn. Dry sandy woods, commonest among ever- 
greens; running stems with scattered, awl-shaped, very small leaves; 
branches orect, several times branched ; the parts repeatedly forked into 
many horizontally spreading flattened branchlets 
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OXLI. SELAGINELLACEZ, SELAGINELLA FAMILY. 


Low, moss-like, often creeping plants, with scale-like leaves 
(mostly 4-rowed, the alternate rows often of smaller leaves), 
differing from the last family chiefly in having 1-celled spore 
cases which contain two kinds of spores (the nature of which 


need not be explained here). (Lessons, Figs. 513-515.) One 
_ genus: | 


1. SELAGINELLA. (Name a diminutive of Selago, a species of 
Lycopodium.) Species over 200, the greater part tropical. 


§ 1. Native species. 


S. rupéstris, Spring. Exposed rocks; a common moss-like little 
evergreen; stems and densely tufted branches 1/-2' high; leaves awl- 
shaped, marked with a narrow furrow on the back, and tipped with a 
minute bristly point; spikes four-cornered, 

S. apus, Spring. -Damp places in meadows; common, especially S.; 
very delicate ; stems 2/4! high, sparingly branched ; leaves 4-rowed, those 
of the side rows spreading horizontally, scarcely 1! long, ovate with the 
upper side larger, minutely serrulate; intermediate ones half as large, 
erect, very acute; spikes 2''-6’’ long. Often cult. as S. densa. 


§ 2. Cultivated, mostly tropical species, seen in conservatories; much 
branched ; leaves of the branches fuur-rowed, two side rows of spreading 
leaves set apparently edgewise, and two upper rows of smaiter appressed 
leaves. Spike four-cornered, at the ends of the branchlets. 


x Stems trailing, sending out rootlets nearly up to the end. 


S. Kraussidna, A.Br. (Lycorop1um penticuLAtom of the florists.) The 
commonest conservatory species, used for edgings, etc.; stems very long, 
articulated beneath each branch; branches distant, bearing a few short 
forked branchlets, which are 2/3’! broad, their leaves closely placed in 
each row ; lcaves bright green, the larger ones oblong-ovate, acute, rounded 
on the upper side, nearly straight on the lower, minutely denticulate ; 
smalier ones with longer often reflexed points. 


*% * Stems ascending, only the lower part bearing long rootlets. 


S. Marténsii, Spring. (Lycordpium stoconfrerum of florists), Stems 
6'-10' long, much branched from the base; branches bipinnate, with 
copious branchlets 2/’-3'" or even 4!’ wide; larger leaves crowded, 
obliquely ovate, the upper side broadest, obtuse, entire; smaller ones 
ovate, with a slender often recurved point. 

*% * * Stems erect, or nearly so, rooting only at the very base. 

S. erjpthropus, Spring. Stalk 2'-6’ high, bright red, having a few closely 
appressed red leaves, and bearing at the top a broad frond-like stem. pin- 
nately or pedately divided into a few 2-3 times pinnate branches, with 
very numerous extremely crowded branchlets 1''-1}" wide ; leaves closely 
imbricated, obliquely ovate-oblong, curved upward, rather obtuse, ciliate ; 
smaller ones ovate, with long straight points. 

% x x * Stems in a dense, nest-like tuft, not rooting ; branches often curl- 
ing up when dry. 

S. lepidophylla, Spring. Birv’s-Nest Moss, RESURRECTION Pant. It 
is a nest-like ball when dry, but when moist it unfolds and displays the 
densely 2-3-pinnate, elegant, fern-like branches radiating from a coiled- 
up central stem; the leaves white-margined, closely imbricated, round- 
ovate, obtuse. Texas, W. and 8. 
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Abele 

Abies 
Abronia 
Abutilon 
Acacia 
Acacia, false 
Acacia, rose- 
Acalypha 
Acanthacers 
Acanthus 
Acanthus Family 
Acer 


Achimenes 
Achyranthes 
Acnida 

Aconite 
Aconitum 
Acorus 
Acrogens 
Acrostichum 
Acta 
Actinidia 
Actinomeris 
Adam-and-Eve 
Adam’s Needle 
Adder’s Tongue 


Adder’s Tongue Fern 
Adder’s-Tongue Fern Fam- 


ily 
Adiantum 
Adlumia 
Adonis 
Adoxa 
Egle 
/Eschynomene 
Aiseulus 
Bthiopian Lily 
Agapanthus 
Agave 
Ageratum 
Agrimonia 
Agrimony 
Agropyrum 
Agrostis 
Ailanthus 
Air Potato 
Akebia 
Albizzia 
Alchemilla 
Alder 
Alder, black 
Aletris 
Alfalfa 
Alisma 
Alismacese 
Allamanda 
Alligator Pear 
Allium 
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Allspice 

Allspice, wild 
Almond 

Almond, flowering 
Alnus 

Aloe 

Aloe, American 
Alonsoa 
Alopecurus 
Aloysia 

Alsophila 
Alstreemerta 
Alternanthera 
Althea 

Alum Root 
Alyssum 
Amarartacee 
Amaraieth 
Amaranth Family 
Amarantus 
Amaryl idacese 
Amaryilis 
Amaryllis Family 
Amberboa 
Ambrosia 
Amelanchier 
American Aloe 
American Centaury 
American Columba 
American Cowslip 
Amianthium 
Amiiannia 
Ammobium 
Ammophila 
Amorpha 
Ampelopsis 
Amphicarpea 
Amsonia 
Anacardiaces 
Anacharis 
Anagallis 

Ananas 
Ananassa 
Anaphalis 
Andromeda 
Aneimia 
Anemone 
Anemonella 
Angelica 
Angelica Tree 
Angiosperms 
Animated Oat 
Anise, Star 
Anonaces 
Antennaria 
Anthemis 
Anthericum 
Anthoxanthum 
Anthurium 
Antirrhinum 
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Anychia 
Apetalous Division 
Aphyllon 
Apios 

Apium 
Aplectrum 

A pocynacese 
Apocynum 
Apple 

Apple of Peru 
Apricot 
Aguilegia 
Arabis 
Aracacer 
Arachis 

Aralia 
Araliacess 
Araucaria 
Arbor Vite 
Arbutus 
Arctium 
Arctostaphylos 
Areca 
Arenaria 
Arethusa 
Argemone 
Ariseema 
Aristolochia 
Aristolochiacerm 
Armeria 
Arnica 
Arrenatherum 
Arrow Arum 
Arrowhead 
Arrowroot 
Arrowwood 
Artemisia 
Artichoke 
Arum 

Arum Family 
Arundinaria 
Arundo 
Asarabacca 
Asarum 
Asclepiadacer 
Asclepias 
Asclepiodora 
Ascyrum 

Ash 
Ash-leayed Maple 
Asimina 
Asparagus 
Aspen 
Asphodel 
Asphodel, false 
Asphodeline 
Asphodelus 
Aspidistra 
Aspidium 
Asplenium 
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247, 
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Aster 236 
Astilbe 166, 
Astragalus 129 
Atumasco Lily 428 
Atriplex 3866 
Atropa 81 
Aubergine 814 
Aubrietia 63 
Aucuba 207 
Auricula 274 
Avena 468, 474 
Avens 150 
Avocado 875 
Azalea 268 
Babiana 421 
saby’s Breath 15 
Baccharis 241 
Bachelor’s Button 115, 256, 
Bald Cypress 483 
Balloon Vine 109 
Ballota 854 
Balm 850, 852 
Balm of Gilead 401 
Balmony 830 
Balsam 98 
Balsam Apple 193 
Balsam Fir 481 
Banana 413 
3anana Family 410 
Baneberry 44 
Baptisia 122 
Barbadves Fence 1389 
Barbadoes Lily 428 
Barbarea 64 
Barberry 49 
Barberry Family 49 
Barley 468 
Barnyard Grass 478 
Barren Strawberry 150 
Barrenwort 50 
Bartonia 188, 294 
Basil 846, 848, 850 
Basil Thyme 850 
Basswood 91 
Bastard Toad Flax 828 
Bayberry 892 
Bean 184 
Bean Tree 125 
Bearberry 266 
Bear Grass 451 
Beaver Poison 203 
Bedstraw 217 
Bee Balm 850, 852 
Beech 399 
Beech Drops 832 
Beech Drops, false 271 
3eech Fern 495 


Beefsteak Geranium 166, 193 


Beet 866 
Bee Tree 91 
Beetroot 862 
Beggar’s Lice 803 
Beggar’s Ticks 249 
Begoniacere 198 
Begonia Family 198 
Belamcanda 420) 
Belladonna 815 
Belladonna Lily 42 
Rellflower 261 
: Bellis 235 
Bellwort 440 
Bengal Grass 47) 
Benjamin Bush 876 
Bent Grass 469, 470 
Berberidacess 49 
Bercberis 49 


Berchemia 105 
Bergamot 852 
Bermuda Grass F 471 
Beta 866 
Betonica 856 
Betony 856 
Betula 894 
Bidens 249 
Bignonia 836 
Bignoniacere 835 
Bignonia 2 amily 835 
Bilsted. 174 
Bindweed 809, 872 
Biota 484 
Birch 894 
Bird’s-nest Fern 494 
Rird’s-nest Muss 5u3 
Bird’s Tongue Flower 414 
Birthroot 440) 
Birthwort 378 
Birthwort Family 872 
Bishop’s Cap 166 
Bishop’s-wort 856 
Bitter Cress 61 
Bitter Nut 892 
bittersweet 108, 818 
Bitterweed 244 
Black Alder 102 
Black Bean 185 
Blackberry 154 
Blackberry Lily 420 
Black Hoiehound 854 
Black Moss 414 
Black Pea 185 
Black Snakeroot 44, 202 


Bladder Campion 76 


Bladder Ketmia, 90 
Bladder Nut 112 
Bladder Senna 180 


Bladderwort 833 
Bladderwort Family 833 
Blazing Star. 231, 441 
Blechnum 494 
Bleeding Heart 57 
Blephilia 851 
Bloodroot 55 
Bloodwort Family 414 
Blue Beech 895 
Blueberry 265, 264 
Bluebottle 256 
Blue Cobosh 5i 
Blue Curls 3846 
Bluets 215 
Blue-eyed Grass 419 
Blue Flag 417 
Blue Grass 469, 472 
Blue Hearts 824 
Blue Joint Grass 469 
Blumenbachia 188 
Blue Tangle 265 
Blueweed 806 
Bocconia 55 
Behmeria 889 
Bois d’Are 888 
Boltonia 235 
Boneset 230) 
Borage 808 
Borage Family 801 
Borago 803 
Borraginacese 301 
Boston Ivy 108 
Botrychium 50! 
Bottle Brush 175 
Bottle Grass 473 
Bouncing Bet TA 
Boussingaultia 868 
Bouvardia 216 
Bowman’s Root 150 


Bow Wood 
B 


0) 

Boxbe 

Box Elder 
Brake 
Bramble 
Brasenia 
Brassica 
Brewerla 
Briza 
Broccoli 
Brodiza 
Brome Grass 
Bromeliacess 
Bromus 
Brookweed 
room 
Broom Corn 
Broom Rape Family 
Broussonetia 
Browallia 
Brown Bent 
Brugmansia 
Brunella 
Brunfelsia 
Brussels Sprouts 
Bryophyllum 
Buchloé 
Buchnera 
Buck Bean 
Buckeye 
Buckthorn 
Buckthorn Family 


Buckthorn, southern 277 
Buckwheat 3712 
Buckwheat Family 87 
Buda 19 
Buffalo Berry 8iT 
Buffalo Grass 471 
Buffalo Nut 818 
Bugbane 44 
Bugbane, false 88 
Bugle Weed 848 
Bugloss 806 
Bug Seed 866 
Bumelia 276 
Bunehberry 206 
Bunch Flower 442 
Burdock 255 

Sur Grass 473 
Bur Marigold 249 
Burnet 156 
Burning Bush 104 
Bur Reed 462 
Bush Clover 181 
3ush Honeysuckle 213 

Sutter and Eggs 825 


Buttercup 38 


Butterfly Pea 1°5 
Buttertly Weed 287 
Butternut 890 
Butterweed 240, 253 
Butterwort €é 

Buttonbush 217 
Button Snakeroot 202, 251 
Buttonweed 216 
Suttonwood 8o0 
Buxus 884 
Cabbage 65, €6 
Cabomba 52 
Caealia 254 
Cactacer 195 
Cactus Family 195 
(resalpinia 189 
Caiophora 188 
Cakile 67 
Calabash 191 


Caladinm 
Calamagrostis 
Calamint 
Calamintha 
Calampelis 
Calamus 
Calandrinia 
Calathea 
Calceolaria 
Calendula 
Calico Bush 
Californian Poppy 
Calla 


Callicarpa 
Calliopsis 
Callirrhoé 
Callistemon 
Callistephus 
Calochortus 
Calonyction 
Calopogon 
Caltha 

Caltrops 
Caluinba 
Calycanthus 
Calycanthacess 
Calycocarpum 
Calypso 
Camass 
Camassia 
Camelina 
Camellia 
Camellia Family 
Campanula 
Cam panulacess 
Campanula Family 
Campion 

Cam ptosorus 
Canada Thistle 
Canary Grass 
Cancer Root 
Candytuft 

Cane Brake 
Canna 
Cannabis 
Cantaloupe 
Canterbury Bells 
Cape Gooseberry 
Cape Jessamine 
Caper Family 
Capers 

Caper Spurge 
Capparidacess 
Capparis 
Caprifoliacess 
Capsella 
Capsicum 
Caragana 
Caraway 
Cardamine 
Cardinal Flower 
Cardiospermum 
Cardoon 

Carex 

Carica 
Carnation 
Carolina Allspice 
Carpinus 
Carrion Flower 
Carrot 
Carthamus 
Carum 

Carya 
Caryophyllaces 
Caryota 

Cashew Family 
Cassandra 
Cassena 
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Cassia 188 
Castanea, 398 
Castilleia 831 
Castoroil Plant 883 
Catalpa 836 
Cat Brier 487 
Catchtly 6 
Catgut 128 
Catmint - B52 
Catnip 852 
Cat-tail Family 461 
Cat-tail Flag 46% 
Cat-tail Grass 470 
Caulitiower 65 
Caulophyllum 51 
Cayenne Pepper 814 
Ceanothus 106 
Cedar 482, 484 
Cedronella 853 
Cedrus 482 
Celandine 56 
Celandine Poppy 56 
Celastraces 103 
Celastrus 103 
Celeriac 203 
Celery 203 
Celosia 861 
Celsia 822 
Celtis 887 
Cenchrus 473 
Centaurea 256 
Centaury 292 
Centrosema 185 
Century Plant 430 
Cephalanthus 217 
Cephalotaxus 476 
Cerastium 78 
Ceratochloa 473 
Ceratopteris 487 
Ceratostigma 272 
Cercidiphyllum 47 
Cercis 138 
Cereals 467 
Cereus 196 
Cestrum 815 
Chatf Seed 331 
Chain Fern 493 
Chamecy paris 483 
Chamedorea 464 
Chameelirium 441 
Chamerops 468, 464 
Chamomile 250 
Charlock 66, 67 
Chaste Tree 342 
Cheat 471 
Checkerberry 266 
Cheeses 86 
Cheilanthes 493 
Cheiranthus 64 
Chelidonium 56 
Chelone 830 
Chenopodiaces 863 
Chenopodium 864 
Cherry 146 
Chess 471 
Chestnut 398 
Chick-pea 138 
Chickweed 78 
Chickweed, forked 860 


Chickweed Wintergreen 275 
Chicory 257 


Chile Jessamine 286 
Chile Pepper 814 
Chimaphila 270 
Chimonanthus 163 
China Aster 236 
China Bean 135 
China Brier 437 


China Tree 
Chinese Cabbage 
Chinese Sumach 
Chinese Yam 
Chinquapin 
Chinquapin, water 
Chiogenes 
Chisnanthus 
Chionodoxa 
Chives 
Chocolate Tree 
Chokeberry 
Choke Cherry 
Chondrilla 
Chorizema 
Chorogi > 
Christmas Fern 
Chrysalidocarpus 
Chrysanthemum 
Chrysodium 
Chrysopsis 
Chufa 

Ciboule 

Cicer 

Cichorium 
Cichory 

Cicuta 
Cimicifuga 
Cinchona 
Cineraria 
Cinnamon Fern 
Cinnamon Vine 
Cinquefoil 
Circeea 

Cissus 

Cistaces 

Citron 

Citrullus 

Citrus 

Cladium 
Cladrastis 
Clarkia 

Clary 

Clay tonia 
Cleavers 
Clematis 
Cleome 
Clerodendron 
Clethra 

Cliff Brake 
Climbing Fern 
Climbing Fumitory 
Climbing Hempweed 
Clintonia 
Clitoria 

Clivers 

Clotbur 

Clove Pink 
Clover 

Clover, Japan 
Clover, prairie 
Club Moss 

Club Moss Family 
Cnicus 

Cobra 

Cobnut 
Cocculus 

Cockle 
Cocklebur 
Coek*comb 
Cock sfoot Grass 
Cocoanut 

Coco Grass 
Cocos 

Codizxum 

Coffea 

Coffee 

Coffee Pea 


100, 
100, 


510 


Coffee Tree 
Cohosh, blue 

Coix 

Colchicum 

Coleus 

Colicroot 

Collinsia 
Collinsonia 
Colocasia 
Coltsfoot 
Columbine 
Colutea 
Comandra 
Comfrey 
Commelina 
Commelinacess 
Compass Plant 
Com positee 
Composite Family 
Cone-flower 244, 
Conifers 
Conium 
Conobea 
Conopholis 
Convallaria 
Convolvulacess 
Convolvulus 
Convolvulus Family 
Coontie 
Coptis 

Coral Berry 
Corallorhiza 
Coral Root 
Corchorus 
Cordyline 
Coreopsis 
Coriander 
Coriandrum 
Corispermum 
Cork Tree 
Corn 

Corn Cockle 
Cornel 
Cornelian Cherry 
Corn Flag 
Cornflower 
Corn Popp 
Corn daind” 
Cornus 
Coronilla 
Corpse Plant 
Corydalis 
Corylus 
Cosmanthoides 
Cosmanthus 
Cosmos 
Costmary 
Cotoneaster 
Cotton 
Cotton Rose 
Cotyledon 
Couch Grass 
Cowbane 
Cow Herb 
Cow Parsnip 
Cow Pea 
Cowslip 

Cow Wheat 
Crab Apple 
Crab Grass 
Cranberry 
Cranberry Tree 
Cranesbiil 
Crassula 
Crassulaces 
Crategus 
Creeping Snowberry 
Cress 


91, 
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189 | Oress, bitter 

51 | Cress, mouse-ear 
474 | Cress, rock 
441 | Cress, water 
Cress, winter 
Crimson Flag 
Crinkle Root 
Crinum 
Crocosma 
Crocus 
Crosnes 
Crotalaria 
Croton 
Crotonopsis 
Crowfoot 
Crowfoot Family 
Crown-beard 
Crown Imperial 
Crown of Thorns 
Cruciferee 
Cryptogamous Plants 
Cryptomeria 
Cubebs 
Cuckoo Flower 
Cucumber 
Cucumber Root 
Cucumber Tree 
Cucumis 
Cucurbita 
Cucurbitacese 
Cudweed 
Culver’s Root 
Cunila 
Cuphea 
Cup Plant 
Cupressus 
Cupseed 
Cupuliferas 
Currant 
Cuscuta 
Cushaw 


Cyathea 
Cycadacess 
Cycad Family 
Cycas 
Cyclamen 
Cycloloma 
Cynanchum 
Cynara 
Cynodon 
Cynoglossum 
Cyperacew 
Cyperis 
Cypress 
Cypress Vine 
Cypripedium 
Cyrtomium 
Cystopteris 
Cytisus 


Dactylis 
Daffodil 
Daffodil, sea 
Dahlia 
Dahoon 
Daisy 
Daisy, oxeye 
Dalibarda 
Dandelion 
Dangleberry 
Danthonia 
Daphne 
Darnel 

Date Palm 
Date Plum 
Datura 
Daucus 


Custard Apple Family 


Davallia 

Day Flower e 
Day Lily 

Dead Nettle 
Decodon 
Decumaria 
Deerberry 
Deergrass 
Delphinium 
Dentaria 
Desmanthns 
Desmodium 
Deutzia 

Devil’s Bit 
Devitwood 
Dewberry 
Dianthera 
Dianthus 
Diapensiaces 
Diapensia Family 
Dicentra 
Dicksonia 
Dicliptera 
Diclytra 
Dicotyledons 
Dictamnus 
inelytra 
Diervilla 
Digitalis 

Diodia 

Dionza 
Dioscorea 
Dioscoreacese 
Diospyros 
Dipsacez 
Dipsacus 

Dirca 

Dishcloth Gourd 
Disporum 5; 


182, 


Dockmackie 
Dodder 

Do locatheon 
Dogbane 
Dog’s-tail Grass 
Dogtooth Violet 
Dogwood 
Dolichos 
Doorweed 
Douglas Spruce 
Draba 

Dracena 
Dracunculus 
Dragon Arum 
Dragon Plant 
Dragon Root 
Dragon’s Head 
Dropwort 
Droseracer 
Dryopteris 
Duckweed Family 
Dudaim 
Dulichium 
Dusty Miller 
Dutchman’s Breeches 
Dutchman’s Pipe 
Dwarf Dandelion 
Dyer’s Weed 
Dyer’s Woad 
Dysodia 


283, 


Ebenacer 
Ebony Family 
Eceremocarpua 
Echeveria 
Echinacea 


Echtnocactus 


197 
Echinocystis 198 
Echinodorus 454 
Echinospermum 803 
Echites 286 
Echium 806 
Eelgrass 403 
Eggplant 814 
Eglantine 159 


Egyptian Bean 
gyptian Grass 


Egyptian Lotus 53 
Wichhornia 452 
Eleagnacess 38T7 
Eleagnus 817 
flder 911 
Elecampane 242 
Eleocharis 466 
Elephant’s Ear 193 
Eleusine 472 
Ellisia 299 
Elm 886" 
Elodea 403 
Elodes 83 
Emilia 254 
Enchanter’s Nightshade 187 
Endive 257 
Endogens 402 
English Walnut 391 
Enslenia 289 
Epidendrum 405 
Epigea 266 
Epilobium 181 
Epimedium 50 
Epiphegus 832 
Epiphyllum 198 
Equisetacese 486 
Equisetum 486 
Erechtites 254 
Erianthus 474 
Ericacese 262 
Erigenia 202 
Erigeron 240 
Eriocaulon 456 
Eriocaulonacez 456 
Eriophorum 466 
Erodium 94 
Eryngium 202 
Eryngo 202 
Erysimum 64 
Erythrina 183 
Erythronium 447 
Eschscholtzia 55 
Eucharidium 183 
Eucharis 429 
Eucnide 188 
Eugenia 175 
Eulalia 474 
Euonymus 104 
Eupatorium 230 
Euphorbia 380 
Euphorbiaces 3879 
Eutoca 800 
Evening Primrose 183 


Evening Primrose Family 179 


Everlasting 241, 242, 254 
Evolvyulus 810 
Exochorda 150 
Exogens 33 
Fagopyrum 872 
Fagus 899 
Fairy Lily 428 
Fall Dandelion 257 


False Acacia 130 
False Asphodel 441 
False Bugbane 88 
Balse Dandelion 258 
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False Dragon’s Head 854 
False Flax 63 
False Hellebore 442 
False Indigo 122, 127 
False Loosestrife 182 
False Mallow 88 
False Mermaid 95 
False Miterwort 166 
False Nettle 889 
False Pimpernel 829 
False Saffron 256 
False Spikenard 439 
False Solomon’s Seal 439 
Farfugium 253 
Farkleberry 265 
Feather-foil 78 
Feather Geranium 865 
Feather Grass AT5 
Fedia 218 
Fennel 208 
Fennel Flower 44 
Fern Family 486 
Fescue Grass 470, 471 
Festuca 470, 471 
Fetid Marigold 250 
Feverbush 876 
Feverfew 251 
Fever Tree 216 
Feverwort 211 
Ficoiderw 199 
Ficus pad 
Fi, 

Fig Marigold 199 
Fig Marigold Family 199 
Figwort 829 
Figwort Family 318 
Filago 241 
Filbert 895 
Filices 486 
Fimbristylis 466 
Finger Grass 473 
Fiorin Grass oi 
Fir 

Fire Pink 16 
Fireweed 181, 254 
Five-finger 151 
Flame Flower 450 
Flax 92 
Flax, false 63 
Flax Family 92 
Fleabane 240 
Floating Heart 294 
Flerkia 95 
Flower-de-Luce 417 
Flowering Fern 600 
Flowering Moss 271 
Flowering Plants 83 
Flowering Wintergreen 114 
Flowerless Plants 486 
Flower-of-an-hour 90 
Fly Poison 443 
Fodder Grasses 469 
Feniculum 203 
Forget-me-not 805 
Forked Chickweed au 
Forsythia 

Fothergilla 174 
Four-o’ Clock 859 
Four-o’Clock Family 858 
Fowl Meadow Grass 469 
Foxglove 826 
Foxtail Grass 470, 473 
Fragaria 152 
Fragrant Balm 852 
Franciscea 816 
Franklinia 85 
Frasera 292 
Fraxinella 99 


Fraxinus 282 
Freesia 421 
French Mulberry 842 
Fringe Tree 282 
Fritillaria 445, 
Frelichia 363 
Frogbit 403 
Frogbit Family 402 
Frog Fruit 340 
Frostweed 70 
Fuchsia 186 
Fumaria 5T 
Fumariacer 5T 
Fumitory 58 
Fumitory, climbing 57 
Funitory Family 57 
Funkia 450 
Furze 124 
Gaillardia 249 
Galactia 186 
Galanthus 427 
Galax 271 
Galeopsis 854 
Galium 217 
Gall of the Earth 258 
Gaina Grass 475 
Gardenia 216 
Garget 867 
Garland Flower 411 
Garlic 447 
Gas Plant 99 
Gaultheria 266 
Gaura 187 
Gaylussacia 264 
Geans 146 
Gelsemium 290 
Genista 124 
Gentian 293 
Gentiana 293 
Gentianacexs 291 
Gentian Family 291 
Geonoma 464 
Georgia Bark 216 
Geraniacese 93 
Geranium 94, 96 
Geranium Family 93 
Gerardia 827 
Germander 846 
Gesnera 835 
Gesneracere 834 
sesneria Family 834 
Geum 150 
Gherkin 192 
Giant Hyssop 852 
Gilia 297 
Gill 852 
Gillenia 150 
Gilly flower 61 
Ginger 410 
Ginger, wild 873 
Ginseng 205 
Ginseng Family 204 
Ginkgo 485, 
Glade Mallow 87 
Gladiolus 423, 
Glasswort 866 
Glaucium 56 
Gleditschia 189 
Globe Amaranth 863 
Globeflower 41 
Globe Hyacinth 449 
Gloxinia 835 
Glumaceous Division 465 
Glycine 133 
Gnaphalium 241 
Goat’s Beard 149, 257 


Goat’s Rue 


512 


Godetia 

Golden Aster 
Golden Chain 
Golden Olub 
Golden Feather 
Golden Ragwort 
Golden-rod 
Golden Seal 

Gold Fern 

Gold Thread 
Gombo 
Gomphrena 
Gonolobus 
Goober 
Good-King-Henry 
Goodyera 
Gooseberry 
Gooseberry Gourd 
Goosefoot 
Govsefoot Family 
Goose Grass 
Gordonia 

Gorse 
Gossypium 
Goumi 

Gourd 

Gourd Family 
Gramines 
Granadilla 

Grape 

Grape Fruit 
Grape Hyacinth 
Grass Family 
Grass of Parnassus 
Grass of the Andes 
Gratiola 

Greek Valerian 
Green Brier 
Green Dragon 
Green Milkweed 
Green Violet 
Greenweed 
Grenadine 
Grindelia 
Griottes 
Gromwell 
Gromwell, false 
Ground Cherry 
Ground Hemlock 
Ground Ivy 
Ground Laurel 
Groundnut 
Ground Pine 
Ground Pink 
Ground Plum 
Groundsel 
Guava 

Guernsey Lily 
Guignes 

Guinea Corn 
Guinea Hen Flower 
Guinea Squash 
Gymnocladus 
Gymnogramme 
Gymnosperms 
Gynandropsis 
Gynerium 
Gypsophila 


186, 


468, 


Habenaria 
Habrothamnus 
Hackberry 
Hackmatack 
Hemodoraces 
Halesia 
Halorager 
Hamamelides 
Hamamelis 
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185 | Harbinger of Spring 


232 
125 
6 


Hardhack 
Harebell 
Hare’s-foot Fern 
Hartford Fern 
Hart’s-tongue Fern 
Haw 

Haw, Black 
Hawkbit 

Hawk weed 
Hawthorn 
Hazelnut ) 
Healall 
Heart’s-ease 
Heartseed 

Heath 

Heather 

Heath Family 
Hedeoma 

Hedera 
Hedgehog Grass 
Hedge Hyssop 
Hedge Mustard 
Hedge Nettle 
Hedychium 
Helenium 
Helianthemum 
Helianthus 
Helichrysum 
Heliopsis 
Heliotrope 
Heliotropium 
Helipterum 
Hellebore 
Hellebore, false 
Hellebore, white 
Helleborus 
Helonias 
Hemerocallis 
Hemlock Spruce 
Hemp 

Hemp Nettle 
Hempweed 
Hen-and-chickens 
IHenbane 
Hepatica 
Heracleum 

Herba timpia 
Herb Patiene 
Herb Robert 
Hercules’ Club 
Herd’s Grass 
Herpestis 
Hesperis 
Hetergnthera 
Heuchera 
Hibiséus 
Hickoty 


Hieracittim™—__—_—__ 
High Bush Cranberry 


Hippeastrum 
Hoary Pea 
Hobblebush 
Hog Peanut 
Hogweed 
Holcus 

Holly 

Holly Family 
Hollyhock 
Honesty 
Ifoney Locust 
Honeysuckle 
Honeysuckle Family 
Hop 

Hop Hornbeam 

Hop Tree 

Hordeum 
Horehound 


139 
42, 211, 268 


208 
887 
895 
100 
468 
854 


Horehound, black 
Hornbeam 
Horn Poppy 
Horse Baim 
Horse-chestnut 
Horse Gentian 
Horsemint 
Horse Nettle 
Horseradish 
Horse Sugar’ 
Horsetail Family 
Horseweed 
Hoteia 
Hottonia 
Hounds’-tongue 
Houseleek 
Houstonia 
Howea 

oya 
Huckleberry 
Hudsonia 
Humulus 
Hungarian Grass 
Husk Tomato 
Hyacinth 
Hyacinthus 
Hyacinth, wild 
Hydrangea 
Hydrastis 
Hydrocharidacess 
Hydrolea 
Ilydrophylacess 
Hydrophylum 
Hymenocallis 
Hyophorbe 
Hyoscyamus 
Hypericacess 
Hypericum 
Hypoxis 
Hyptis 
‘Ayssop 
Hyssopus 


Tberis 

Ice Plant 

lex 

llicines 
[llecebracess 
Hiicium 
llysanthes 
Immortelle 
Impatiens 
Imphee 
Indian Bean 
Indian Cherry 
{ndian Chick weed 
Indian Corn 
Indian Cress 


Indian Currant 
Indian Fie 
Indian Hemp 
Indian Mallow 
Indian Physie 
Indian Pipe 
Indian Plantain 
Indian Poke 
Indian Rice 
Indian Shot 
Indian Tobacco 
Indian Turnip 
Indian Wheat 
India-rubber Tree 
Indigo 

Indigo, false 
Indigofera 
Indigo, wild 
Ink Berry 


249, 


Indian Cucumber Root 


122, 


AP 


. 


Introduced Grasses 


Inula 


Ipecac, American — 


Iris Family 
Tronweed 
Tronwood 
Isanthus 
Isatis 
Isolepis 
Isopyrum 
Italian May 
Itea 
Iva 
Ey pot 
vy, poison 
Ixia 


Jacobean Lily 
Jamestown Weed 
Japan Allspice 
Japan Clover 
Japanese Rose 
Jasminum 
Jatropha 
Jetfersonia 


Jerusalem Artichoke 


Jerusalem Cherry 
Jerusalem Oak 
Jerusalem Sage 
Jessamine 
Jewelweed 
Jimson Weed 
Job's Tears 
Joe-Pye Weed 
Johnson Grass 
Jointweed 
Jonquil 

Judas Tree 
Juglandaces 
Juglans 
Juncaces 4° 
Juncus 
Juneberry 
June Grass 
Juniper 
Juniperus 
Jussixa 


Kaffir Corn 
Kaffir Lily 
Kaki 

Kale 

Kalmia 
Kenilworth Ivy 
Kennedya 
Kentia 


Kentucky Blue Grass 
Kentucky Coffee Tree 


Kerria 
Ketmia 
Kidney Bean 
Kingnut 
Kinnikinie 
Knapweed 
Knawel 
Kniphofia 
Knotweed 
Knotwort Family 
Kelreuteria 
Kohl-rabi 
Kosteletzkya 
Krigia 
Kuhnia 


INDEX. 


Labiates 
Labrador Tea, 
Laburnum 
Lachnanthes 
Lachnocaulon 


-| Lactuca 


Ladies’ Eardrops 
Ladies’ Smock 
Ladies’ Tresses 
Lady Fern 
Lady’s Slipper 
Lady’s Thumb 
Lagenaria 

Lake Cress 
Lambkill 
Lamb’s Lettuce 
Lamb’s-quarters 
Lamium 
Lampsana 
Lantana 
eons 

appa 

Lareh 

Larix 

Larkspur 
Latania 
Lathyrus 
Lauracese 
Laurel 

Laurel Family 
Laurestinus 
Lavandula 
Lavender 

Lawn Grasses 
Lead Plant 
Leadwort 
Leadwort Family 
Leafeup 
Leather Flower 
Leatherleaf 
‘Leatherwood 
Leavenworthia 
Lechea 

Ledum 

Leek 
Leguminosse 
Leiophy lum 
Lemna 

Lem nace 
Lemon 

Lens 
Lentibulariacese 
Lentil 
Leontodon 
Leonurus 
Lepachys 
Lepidinm 
Leptosiphon 
Lespedeza 
Lesquerella 
Lettuce 
Leucanthemum 
Lenucoium 
Leucothoé 
Leverwood 
Levisticum 
Liatris 
Ligustrum 
Lilac 

Liliaceae 

Lilium 

Lily 

Lily Family 
Lily of the Incas 
Lily of the Palace 
Lily of the Valley 
Lima Bean 
Lime 


46, 147, 


251, 


Limnanthemum 
Limnanthes 
Limnobium 
Limosella 
Linacee 
Linaria 
Linden 
Linden Family 
Lindera 
Linnea 
Linum 

Lion’s Foot 
Lip Fern 
Lippia 
Liquidambar 
Liriodendron 
Lithospermum 
Litsea 
Live-forever 
Live Oak 
Liverleaf 
Livistona 
Lizard’s Tail 
Loasa ~° 
Loasacere 
Loasa Family 
Lobelia 
Lobeliacese 
Lobelia Family 
Loblolly Bay 
Loco Weed 
Locust 
Locust, honey 
Leselia 
Loganiacere 
Logania Family 
Lolium 
Lombardy Poplar 
Long Moss 
Lonicera 
Loosestrife 
Loosestrife Family 
Lopezia 
Lophanthus 
Lophiola 
Lopseed 
Loquat 
Loranthacese 
Lotus 
Lousewort 
Lovage 

Love Apple 
Love-in-a-Mist 
Love-lies-bleeding 
Lucerne 
Ludwigia 
Luffa 

Lunaria 
Lungwort 
Lupine 
Lupinus 
Lychnis 
Lycium 
Lycopersicum 
Lycopodiacese 
Lycopodium 
Lycopsis 
Lycopus 
Lygodium 
Lysimachia 
Lythracew 
Lythrum 


Maclura 


Madagascar Jasmine 


Madder Family 
Mad-dog Skullcap 
Madeira Vine 


514 


Magnolia 
Magnoliacess 
Magnolia Family 
Mahaleb 
Mahernia 
Mahonia 
Mahon Stock 
Maianthemum 
Maidenhair 
Maidenhair Tree 
Maize 
Malcolmia 
Mallow 
Mallow Family 
Malope 

Malya 
Malvacess 
Malvastrum 
Mamillaria 
Mandarin 
Mandevilla 
Mandrake 
Mangel-wurzel 
Man-of-the-earth 
Maple 
Maranta 
Mare’s-tail 
Marguerite 
Marigold 
Marigold, nee 
Mariposa Lily 
Marjoram 
Markery 

. Marrubium 
Marsh Cress 
Marsh Elder 
Marsh Mallow 
Marsh Marigold 
Marsh Rosemar 
Marsh St. John’s-wort 
Martynia 

Marvel of Peru 
Matrimony Vine 
Matthiola 
Maurandia 

Mayaca 

Mayaca Family 
Mayacer 

May Apple 
Mayflower 

Mayweed 

Meadow Beauty 
Meadow Foxtail 
Meadow Grasses 
Meadow Rue 
Meadow Soft Grass 
Meadowsweet 
Medeola 

Medicago 

Medick 
Melampyrum 
Melanthium 
Melastomacese 
Melastoma Family 
Melia 

Meliacess 

Melia Family 
Melilot 

Melilotus 

Melissa 

Melon 

Melon Shrub 
Melothria 
Menispermacers 
Menispermum 
Mentha 

Mentzelia 
Menyanthes 


410, 


46 
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Mercury 

Mertensia 
Mesembryanthemum 
Mexican Tea 
Mezereum 


’ Mezereum Family 


Mignonette 
Mignonette Family 
Mikania 

Milfoil 

Milk Pea 

Milk Vetch 
Milkweed 
Milkweed Family 
Milkwort 

Milla 

Millet 469. 
Millet, black or pearl 
Mimosa 

Mimulus 

Mina 

Mint 

Mint Family 
Mint Geranium 
Mirabilis 
Miscanthus 
Mistletoe 
Mistletoe Family 
Mitchella 

Mitella 
Miterwort 
Moccasin Flower 
Mockernut 

Mock Orange 
Modiola 

Mole Plant 
Mollugo 

Molucca Balm 
Moluccella 
Monarda 
Moneses 
Moneywort 
Monkey Flower 
Monkey Puzzle 
Monkshood 
Monocotyledons 
Monopetalous Division 
Monotropa 
Montbretia 
Moonflower 
Moonseed 
Moonseed Family 
Moonwort 


Moosewood 111, 


Morning-Glory 
Morus 

Moss Pink 
Motherwort 
Mountain Ash 
Mountain Cher 
Mountain Holly 
Mountain Laurel 
Mountain Mint 
Mourning Bride 
Mouse-ear Cress 
Mouse-ear Chickweed 
Mousetail 

Mud Plantain 
Mudwort 
Mugwort 
Mulberry 
Mulberry, French 
Mulberry, paper 
Mullein 

Mullein Foxglove 
Mullein Pink 
Muscari 

Musk Hyacinth 


153, 


Musk Mallow 87 
Muskmelon 192 
Musk Plant 826 
Musquash Root 208 
Mustard : 65 
Mustard Family 58 
Myosotis 805 
Myosurus 88 
Myrica 892 
Myricaces 892 
Myrobalan 145 
Myrsiphyllum 438 
Myrtacere 175 
Myrtle Family 175 
Myrtus 175, 285 
Nabalus 258 
Negelia 835 
Naiadacez 457 
Naias 457 
Naked Broom Rape 333 
Nandina 50 
Napea 87 
Narcissus 426 
Nasturtium 63, 97 
Navelwort 805 
Neckweed. 324 
Nectarine 144 
Negundo 112 
Nelumbium 52 
Nelumbo 52 
Nemastylis 419 
Nemopanthes 103 ° 
Nemophila 299 
Nepeta 852 
Nephrodium 496 
Nephrolepsis 498 
Nerine 428 
Nerium 285 
Nettle 889 
Nettle Family 884 
Nettle Tree 887 
New Jersey Tea 106 
New Zealand Flax 450 
New Zealand Spinach 199 
Nicandra \ 815 
Nicotiana 316 
Nierembergia 816 
Nigella 41 
Night-blooming Cereus 196 
Nightshade 813 
Nightshade Family 311 
Nightshade, three-leayed 440 
Nine-bark 150 
Nipplewort 256 
Nolana 809 
Nonesuch 126 
Nothochlena 491 
Notholena 491 
Nothoscordum 448 
Nuphar 53 
Nut Grass 465 
Nyctaginacess 358 
Nymphea 52 
Nympheacess 51 
Nyssa 207 
Oak 895 
Oakesia 440 
Oak Family 892 
Oat 468, 474 
Oat Grass 472 
Obolaria 294 
Ocimum 846 
(Enothera 183 
Ogeechee Lime 207 
Oil Nut 878 
| Okra 90 


~ 


Oldenlandia 
Old-Man-and-Woman 
Old Man Cactus 
Old Witch Grass 
Olea 

Oleacese 
Oleander 
Oleaster 
Oleaster Family 
Olive 

Olive Family 
Olive, Russian 
Omphalodes 
Onagracez 
Onion 
Onobrychis 
Onoclea 
Onosmodium 
Oonshiu 
Ophioglossaces 
Ophioglossum 
Opium 
Oplismenus 
Opopanax 
Opuntia 

Orach 

Orange 
Orchard Grass 
Orchidacese 
Orchis 

Orchis Family 
Origanum 
Ornamental Grasses 
Ornithogolum 
Orobanchacess 
Orontium 
Orpine 

Orpine Family 
Oryza 

Osage Orange 
Osier 
Osmanthus 
Osmorrhiza 
Osmunda 
Ostrich Fern 
Ostrya 

Oswego Tea 
Othonna 
Othonnopsis 
Oxalis 

Oxeye 

Oxeye Daisy 
Oxybaphus 
Oxydendrum 
Oyster Plant 


Pachysandra 
Preonia 
Preplanthus 
Painted Cup 
Palmace 
Paima Christi 
Palmetto 
Palm Family 
Pampas Grass 
Pancratium 
Pandanacexs 
Pandanus 
Panicum 
Pansy 
Papaver 
Papaveracese 
Papaw 

Paper Mulberry 
Paper Reed 
Pappoose Root 
Papyrus 
Paradises 


206, 


469, 472, 478, 


48, 


466 
450 


INDEX, 


Paradise Flower 
Parasol Tree 
Pardanthus 
Parietaria 
Paris Daisy 
Parnassia 
Paronychia 
Parsley 
Parsley Family 
Parsley Piert 
Parsnip 
Ea oun 
artridge Ber 
Partridge Peso, 
Pasque Flower 
Passiflora 
Passifloracess 
Passion Flower 
Passion Flower Family 
Pastinaca 
Pasture Grasses 
Paulownia 


Pearl Bush 

Pear] wort 

Pea Tree 

Pecan 

Pedaliacess 
Pedicularis 

Peen-to 
Pelargonium 

Pellaa 

Pellitory 

Peltandra 
Pennyroyal 
Pennyroyal, bastard 
Pennyroyal, false 
Penthorum 
Pentstemon 

Peony 

Peperomia 

Pepino 

Pepper, black, and white 
Pepper Family 
Peppergrass 
Pepperidge 
Peppermint 
Pepper, red 

Per»er Root 

Perilla 

Periploca 
Periwinkle 

Persea 

Persian Insect Powder 
Persimmon 
Peruvian Bark 
Pernvian Swamp Lily 
Petaloideous Division 
Petalostemon 
Pe-Tsai 

Petunia 

Phacelia 
Phenogamous Plants 
Phalangium 
Phalaris 
Phaseolus 
Phegopteris 
Phellodendron 
Phi adelphus 
Phiebodium 
Phleum 

Phlomis 

Phlox 

Phlox Family 


| Pheonix 


478, 4 


bl. 

414 | Phoradendron 87& 
476 | Phormium 450 
420 | Photinia 160 
889 | Phragmites 475 
251 | Phryma 840 
166 | Phyllanthus 884 
500 | Phyllocactus 198 
203 | Phylotaccaceas 867 
200 | Physalis 614 
156 | Physocarpus 150 
204 | Physostegia 854 
243 | Phytolacca . 867 
216 | Picea 480 
188 | Pickerel Weed 452 
36 | Pickerel Weed Family 452 
189 | Picotee 74 
189 | Pie Plant 8638 
189 | Pigeon Berry 367 
189 | Pigeon Grass 473 
204 | Pignut 891 
470) | Pigweed 862, 864 
822 | Pimpernel 276 
186 | Pimpernel, false 829 
144 | Pinckneya 216 
1388 | Pinguicula 834 
161 | Pine 478 
150 | Pineapple 414 
79 | Pineapple Family 414 
130 | Pine family 476 
891 | Pinesap 271 
3837 | Piney 44 
831 | Pink 74 
144 | Pink Family 73 
96 | Pinkroot 291 
493 | Pinkster Flower 268 
889 | Pinus 478 
459 | Pinweed 70 
848 | Piper 874 
846 | Piperacess 874 
84£ | Pipewort Family 456 
171 | Pipsissewa 270 
830 | Piqueria 229 
44} Pisum 136 
874 | Pitcher Plants 53 
813 | Pitchforks 249 
374 | Pittosporaces 69 
874 | Pittosporum 69 
66 | Pittosporum Family 69 
207 | Pixy 271 
847 | Planera 887 
814 | Planer Tree 887 
60 } Plane Tree 839 
347 | Plane Tree Family 889 
290 | Plantaginaces 856 
285 } Plantago 856 
375 | Plantain 856, 413 
251; Plantain Family 856 
277 | Platanacese 889 
214] Platanus 889 
428 | Platycerium 490 
4()2 | Pleurisy Root 28T 
127 | Pluchea 241 
66 | Plumbaginacess 271 
816 | Plumbago 272 
800 | Plume Grass 474 
83 | Plum 143 
450 | Plum, Japan 145, 160 
475 | Poa 469, 472 
134 | Podocarpus 485 
495 | Podophyllum 51 
100 | Pogonia 406 
168 | Poinsettia 880 
490 | Poison Elder 113 
470 |; Poison Hemlock 202 
854 | Poison Ivy 113 
295 | Poison Oak 113 
295 | Poker Plant 450 
464 | Pokeweed 867 


516 


Pokeweed Family 
Polanisia 
Polemoniaces 
Polemonium 
Polemonium Family 
Polianthes 
Polyanthus 
Polygala 
Polygalacere 
Polygala Family 
Polygonacew 
Polygonatum 
Polygorella 
Polygonum 
Polymnia 
Polypodium 
Polypody 
Polystichum 
Pomegranate 
Pomelo 

Pomme Blanche 
Pond Lily 
Pondweed Family 
Pontederia 
Pontederiacez 


452 


Poor Man’s Weather Glass 276 


Poplar 


POpDY ee vue 
Poppy, Californian 
Poppy, celandine 
Poppy, corn 
Poppy Family 
Poppy, horn 
Eoppy, prickly 
Populus 
Portulaca 
Portulacacess 
Potamogeton 
Potato 

Potato, air 
Potentilla 
Poterium 

Pot Marigold 
Poverty Grass 
Prairie Clover 
Prairie Dock 
Prenanthes 
Prickly Ash 
Prickly Comfrey 
Priekly Pear 
Prickly Poppy 
Pride of India 
Prim 

Primrose 
Primrose Family 
Primrose Peerless 
Primula 
Primulaces 
Prince’s Feather 
Prince’s Pine 
Privet 

Prunus 
Pseudotsuga 
Psidium 
Psoralea 

Ptelea 

Pteris 
Ptychosperma 
Puccoon 
Puccoon, yellow 
Pulse Family 
Pumpkin 
Punica 

Purslane 
Purslane Family 
Puttyroot 
Pycnanthemum 
Pyrethrum 


5) 


361, 


6, 400 
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Pyrola 
Pyrrhopappus 
Pyrularia 
Pyrus ; 
Pyxidanthera 


Quack Grass 
Quaking Grass 
Quamash 
Quamoclit 
Quassia Family 
Queen of the Prairie 
Queen’s Delight 
Quercus 

Quick Grass 
Quince 

Quitch Grass 


Radish 

Ragged Lady 
Ragged Robin 

Rag Gourd 
Ragweed 

Ragwort 

Ramsted 
Ranunculacese 
Ranunculus 

Rape 

Raphanus 
Raspberry 
Rattlebox 
Rattlesnake Grass 
Rattlesnake Plantain 
Rattlesnake Root 
Rattlesnake Weed 
Ray Grass 

Red Bay 

Redbud 

Red Cedar 
Red-hot Poker Plant 
Red Pepper ~ 
Redroot 

Redtop 

Redwood 

Reed Canary Grass 
Reed Mace 

Rein Orchis 
Reinwardtia 
Reseda 

Resedacew 
Resurrection Plant 
Retinospora 


++ Rhamnaces 


Rhamnus 
Rhapidophylum 
Rhapis 

Rheum 

Rhexia 

Rhode Island Bent 
Rhododendron 
Rhodotypos 
Rhubarb 

Rhus 

Rhynchosia 
Rhynchospermum 
Rhynchospora 
Ribbon Grass 
Ribes 


Richardia 

Rich Weed 
Ricinus 

Ripple Grass 
Rivina 

Robinia 

Robin's Plantain 
Rochea 


106, 


856 
467 
460) 
847 
3883 
856 


867 | 


180 
240) 
172 


. 


Rock Cress 
Rocket 
Rocket, sea 
Rocket, yellow 
Rockrose 
Rockrose Family 
Rocky Mt. Bee Plant 
Roman Wormwood 
Romneya 
Rosa 
Rosaceze 
Rose 
Rose Acacia 
Rose Apple 
Rosebay 
Rose Family 
Rose Mallow 
Rosemary 
Rose of China 
Rosin Plant 
Rosinweed 
Rosmarinus 
Rotala 
Rowan 
Royal Fern 
Rubber Tree 
Ru biacex 
Rubus 
Rudbeckia 
Rue 
Rue Anemone 
Rue Family 
Ruellia 
Rumex 
Ruppia 
tush Family 
Russellia 
Russian Cactus 
Russian Olive 
Russian Thistle 
Ruta 
Ruta-baga 
Rutacess 
Rye 
tye Grass 


Sabal 
Sabbatia 
Sacred Bean 
Safflower 
Saffron 
Saffron, false 
Sage 
Sageretia 
Sagina 
Sagittaria 
Sago Palm 
Sainfoin 
Salicacea 
Salicornia 
Salisburia 
Salsify 

Salix 
Salpiglossis 
Salsola 
Saltwort 
Salvia 
Sambucus 
Samolus 
Samphire 
Sandalwood Family 
Sand Myrtle 
Sand Spurrey 
Sandwort 
Sanguinaria 
Sanguisorba 
Sanicle 
Sanicula 


Santalaces 
Sapindacer 
Sapodilla Family 
Saponaria 
Sapotacess 
Sarracenia 
Sarraceniaces 
Sarsaparilla 
Sassafras 
Satin Flower 
Satureia 
Saururus 
Savin 


Savory 

Saw Palmetto 
Saxifraga 
Saxifragacess 
Saxifrage 
Saxifrage Family 
Scabiosa 
Scabious 
Scarlet Runner 
Scheuchzeria 
Schizea 
Schizandra 
Schizanthus 
Schizosty lis 
Schenolirion 
Schollera 
Schrankia 
Schwalbea 
Sciadopitys 
Scilla 


- Scirpus 


Scitaminesx 
Scleranthus 
Scleria 
Sclerolepis 
Scoke 
Scolopendrium 
Scorpion Grass 
Scotch Broom 
Sconring Rush 
Screw Pine 
Screw Pine Family 
Serophularia 
Scrophulariaces 
Scuppernong 
Seurvy Grass 
Scutch Grass 
Scutellaria 

Sea Blite 

Sea Daffodil 
Seaforthia 

Sea Lavender 
Sea Onion 

Sea Purslane 
Sea Rocket 

Sea Sand Reed 
Secale 

Sedge Family 
Sedum 

Seedbox 
Selaginella 
Selaginellacese 
Selaginella Family 
Self-heal 
Sempervivum 
Senebiera 
Seneca Snakeroot 
Senecio 

Senna 
Sensitive Brier 
Sensitive Fern 


204, 


Sensitive Joint Vetch 


Sensitive Plant 
Sequoia 
Serenza 


138, 


134 
139 
483 


463 | 


INDEX. 


Sericocarpus 
Service Berry 
Sesame 

Sesame Grass 
Sesamum 
Sesamum Family 
Sesbania 
Sesuvium 
Setaria 

Seymeria 

Shad Bush 
Shaddock 
Shallot 
Sheepberry 

Shell Flower 
Shepherdia 
Shepherd’s Purse 
Shield Fern 

Shin Leaf 
Shooting Star 
Shrub Yellowroot 
Sicyos 


Sida 

Sidesaddle Flower 
Sieva Bean 
Silene 

silk Flower 
Silk Tree 
Silkweed 
Silphium 
Silver-bell Tree 
Silver Berry 
Silverweed 
Cimarubacess 
Sinningia 
Sisymbrium 
Sisyrinchium 
Sium 

Skimmia 
Skulleap 

Skunk Cabbage 
Smartweed 
Smilacina . 
Smilax 

Smoke Tree 
Snakehead 
Snakeroot 
Snakeroot, black 
Snakeroot, button 
Snakeroot, white 
Snapdragon 
Sneezeweed 
Sneezewort 
Snowball 
Snowberry 
Snowdrop 
Snowflake 


470, 


487, 


114, 202, 


278, 


Snow on the Mountain 


Soapberry Family 
Soapwort 

Soja 

Solanacese 
Solanuin 

Solea 

Solidago 
Soloion’s Seal 
Sonchus 

Sophora 

Sorghum 

Sorrel 

Sorrel Tree 

Sour Gum Tree 
Sourwood 
Southernwood 
Sow Thistle 

Soy Bean 
Spadiceous Division 
Spanish Bayonet 


468, 
868, 


’ 
Sparaxis 
Sparganium 
Spatter-dock 
Spear Grass 
Spearmint 
Spearwort 
Specularia 
Speedwell 
Spergula 
Spergularia 
Spermacoce 
Spicebush 
Spiderwort 
Spiderwort Family 
Spigelia 
Spikenard 
Spikenard, false 
Spinach, spinage 
Spinacia 

Spindle Tree 
Spirra 
Spiranthes 
Spleenwort 
Spoonwood 
Sprekelia 
Spring Beauty 
Spruce 

Spurge 

Spurge Family 
Spurge Nettle 
Spurrey 

Squash 
Squawberry 
Squaw Huckleberry 
Squawroot 
Squawweed 
Squill 

Squirrel Corn 
Stachys 

Staff Tree 

Staff Tree Family 
Stag-horn Fern 
St. Andrew’s Cross 
Stapelia 
Staphylea 

Star Anise 

Star Caetimber 
Star Flower 
Star Grass 
Star-of- Bethlehem 
Starry Campion 
Star Thistle 
Starwort 

Statice 

St. Bruno’s Lily 
Steeple Bush 
Steironema 
Stellaria 
Stenanthium 
Stephanotis 
Sterculiacer 
Sterculia Family 
Stevia 
Stick-seed. 
Stillingia 

Stipa 

Stitechwort 

St. James’s Lily 
St. John’s-wort 


St. John’s-wort Family 


Stock 

Stoneerop 

Stone Root 

Storax 

Storksbill 

St. Peter’s-wort 
St. Peter’s Wreath 
Stramonium 


78, 


518 


Strawberry 152 
Strawberry Blite 864 
Strawberry Geranium 166 
Strawberry Spinach 364 
Strawberry ‘Tomato 814 
Strawberry Tree 104 
Strelitzia 414 
Streptocarpus 835 
Streptopus 438 
Strophostyles 185 
Struthiopteris 498 
Stuartia 84 
Stylophorum 56 
Stylosanthes 181 
Styracacesa 277 
Styrax 278 
Sueda * 866 
Succory 257 
Sugar Cane 468 
Sumach 112 
Summer Savory 848 
Sundew 173 
Sundew Family 173 
Sundrop 185 
Sunflower “K 245 
Supple-jack 105 
Swedish Turnip 65 
Sweet Alyssum 62 
Sweet Basil 846 
Sweet Bay, 46 
Sweetbrier 157 
Sweet Cicely 202 
Sweet Clover 125 
Sweet Fern 892 
Sweet Flag 461 
Sweet Gale 892 
Sweet Gale Family 892 
Sweet Gum 174 
Sweet Leaf 278 
Sweet Marjoram 849 
Sweet Pea 136 
Sweet Potato 807 
‘Sweet-scented Shrub 163 
Sweet-scented Vernal 
Grass ~ 470 
Sweet Sultan 256 
Sweet William TA, 296 
Swine Cress \ 67 
Swiss Chard 866 
Switch Cane 475 
Sycamore 890 
Sycamore Maple 111 
Symphoricarpus 211 
Symphytum 805 
Symplocarpus 460 
Symplocos 278 
Syringa 168, 280 
Tacamahac 400 
Tacsonia 189 
Tagetes 250 
Talinum 80 
Tallow Tree 884 
Tamarack 482 
Tamarisciness 81 
Tamarisk 81 
Tamarisk Family 81 
Tamarix f 81 
Tanacetum 252 
Tangerine 100 
Tansy 252 
Tansy Mustard 65 
Tape Grass 403 
Taraxacum 258 
Tare 187 
Tassel Flower 254 
Taxodium 483 
Taxus 485 


INDEX. 
Tea 84 
Tea Family 84 
Tear Grass 474 
Teasel 219 
Teasel Family 219 
Tecoma 836 
Telanthera 862 
Telegraph Plant 133 
Ten-o’Clock 448 
Tephrosia 128 
Ternstremiaces 84 
Tetragonia 199 
Teucrium 346 
Thalia ~ 411 
Thalictrum 88 
Thely podium 64 
Theobroma 90 
Thermopsis 123 
Thistle 255 
Thorn Apple 817 


Thoroughwort 230 
Three-leaved Nightshade 440 
Thrift 272 


Thrinax 464 
Thuja 484 
Thunbergia 338 
Thuyopsis 483, 484 
Thyme 849 
Thymeleacess 876 

ymus 849 
Tiarella 166 
Tickseed , 247 
Tick Trefoil 182 
Tiger Flower 419 
Tigridia 419 
Tilia 91 
Tiliacess 91 
Tillandsia 414 
Timothy 470 
Tissa 19 
Toad flax : 825 


Tobacco 816, 817 
Tofieldia 441 
Tomato > 813 
Toothache Tree 99 
Toothwort 60 
Torenia 826 
Torreya 485 
Touch-me-not 98 
Tower Mustard 62 
Trachelospermum 286 
Tradescantia 454 
Tragia 883 
Tragopogon 257 
Trailing Arbutus 266 
Trapa 187 
Trautvetteria 388 
Treacle Mustard 65 
Tread-softly 882 
Tree Ferns 489 
Tree of Heayen 101 
Trefoil 126 
Trichomanes 499 
Trichostema 846 
Trientalis 275 
Trifolium 126 
Triglochin 457 
Trilisia 231 
Trillium 440 
Triosteum 211 
Tripsacum 475 
Triteleia 447 
Triticum 468 
Tritoma 450 
Tritonia 422 
Trollius 41 
Tropreolum 97 
Trumpet Creeper 836 


Trumpet Flower 
Trumpet Vine 
Tsuga 

‘uberose 

Tulip 

Tulipa 

Tulip Tree © 
Tumble Grass 
Tumbleweed 
Tupelo 

Turnip 
Turtlebead 
Tussilago 

Twin Flower 
Twinleaf 
Twisted Stalk 
Typha 
Typhacee 


Ulex 

Ulmus 
Umbelliferse 
Umbrella Plant 
Umbrella Tree 
Unicorn Plant 
Urtica 
Urticacer 
Utricularia 
Uvularia 


Vaccinium 
Valerian 
Valeriana 
Valerianacese 
Valerianella 
Valerian Family 
Vallisneria 
Vallota 
Vegetable Orange 
Vegetable Sponge 
Velvet Grass 
Velvetieaf 
Venetian Sumach 
Venus’s Flytrap 
Venus’s Hair 
Venus’s Looking-glass 
Veratrum 
Verbascum 
Verbena 
Verbenacesa 
Verbesina 
Vernal Grass 
Vernonia 
Veronica 
Vervain 

Vervain Family 
Vetch 

Vetebling 
Viburnum 

Vicia 

Vigna 

Vinca 
Vincetoxicum 
Vine Family 
Vine Peach 
Viola 

Violacesa 

Violet Family 
Violets 

Viper’s Bugloss 
Virgilia 

Virginia Creeper 
Virginia Stock 
Virgin’s Bower 
Vitacess 

Vitex 

Vitis 
Volkameria 
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Wake Robin 
Waldsteinia 
Walking Leaf 
Walltlower 
Wallflower, Western 
Wall Pepper 

Wall Rue 

Walnut 

Walnut Family 
Wandering Jew 
Wart Cress 

Water Arum 
Water Beech 
Water Caltrops 
Water Chestnut 
Water Chinquapin 
Water Cress 
Water Hemlock 
Water Hemp 
Water Horehound 
Waterleaf 
Waterleaf Family 
Water Lily 

Water Lily Family 
Watermelon 
Water Milfoil Family 
Water Oats 

Water Parsnip 
Water Pepper 
Water Plantain 


Water Plantain Family 


Water Shield 
Water Violet 
VWaterweed 
_Wax Myrtle 
Wax Plant 
Waxwork 
Wayfaring Tree 
Weedy Grasses 
Weigela 
Wellingtonia 
Whahoo 


Whin 
White Alder 
White Cedar 


INDEX. 


White Hellebore 
White Lettuce 
White Snakeroot 
White Thorn 
Whiteweed 
Whitewood 
Whitlavia 
Whitlow Grass 
W hitlow-wort 
Wigandia 

Wild Allspice 
Wild Balsam Apple 
Wild Comfrey 
Wild Cucumber 
Wild Ginger 
Wild Grasses 
Wild Hyacinth 
Wild Indigo 
Wild Lime 

Wild Olive 

Wild Potato Vine 
Willow 

Willow Family 
Willow Herb 
Windtlower 
Wineberry 
Winged Pigweed 
Winterberry 
Winter Cress 
\7intergreen 
Wire Grass 
Wistaria 
Witch-hazel 
Witch-hazel Family 
Withe-rod 

Woad 

W oad-waxen 
Wolfberry 
Wolffia 
Wolfsbane 

Wood Betony 
Woodbine 

Wood Nettle 
Woodsia 

Wood Sorrel 
Woodwardia 


Worm Grass 
Wormseed 
Wormseed Mustard, 
Wormwood 

Wych Elm 


Xanthium 
Xanthoceras 
Xanthorrhiza 
Xanthoxylum 
Xeranthemum 
Xerophyllum 
Xiphion 
Xyridaces 
Xyris 


Yam 

Yam Family 
Yard Grass 
Yarrow 
Yaupon 


Yellow-eyed Grass Fam- 


ily 
Yellow Jessamine 
Yellow Pond Lily 
Yellow Puccoon 
Yellow Rocket 
Yellowroot 
Yellowwood 
Yew 
Yucca 
Yulan 


Zamia 
Zannichellia 
Zauschneria 
Zea 

Zebra Grass 
Zebrina 
Zephyranthes 
Zingiber 
Zinnia 
Zizania 
Zostera 
Zygadenus 
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The Botanist’s Microscope 3 

porlepce to be used ae 
the Botanical Text- 
Books published by 
the American Book 
Company. 


This convenient instrument, 
devised and manufactured first ~ 
for the use of the students in 

z= Harvard University, has 
given so great satisfaction there, and elsewhere, that we have — 
made arrangements by which we are able to aire it to students 
in all parts of the country at a very reasonable price. 

A thousand things about forest, field, or garden afford 
objects of intense interest for daily study, and a good Micro- 
scope furnishes the best means for unldcking their secrets. Of 
this Microscope the late Dr. Gray said: ‘I do not think any- 
thing better can be made for the money.” 

This Microscope is attached to a box, one and a half inches 
high and less than four inches long, into which it is neatly 
folded when notin use. The needles are used for dissecting 


flowers or other objects too small to be otherwise handled for 
analysis. 


Price of Microscope, with Two Lenses , A - $1.50 
Price of Microscope, with Three Lenses , Z oie 5 


These Microscopes will be sent, prepaid, to any address on receipt of the 
price, by the 


AMERICAN BOOK COMPANY 
NEW YORK . CINCINNATI ° CHICAGO 
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FAMILY OF FAITH COLLEGE LIBRARY 
Outlines of botany for the high school 
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